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When a new elevated water tank 
was required at the Ohio State 
Penitentiary at Columbus, State 
Welfare Department engineers 
aimed at maximum durability, for 
repairs come high not only in 
altitude but in money, in difficulty, 
and in danger. They specified 
‘““wrought iron,’’ and Byers 
Wrought Iron was used. 

The soundness of this choice is 
confirmed by tanks and standpipes 
built of wrought iron before the 
turn of the century, and still serv- 
ing with no indication that the 
limit of their usefulness has even 
been approached. After 31 years 
of use, the elevated tank in a 
southern city was dismantled and 
moved to another locality, where 
it was still serving at last report, 
11 years later. A railroad user re- 
ported that one of their tanks, only 
200 feet from the seashore, had 
lasted 51 years, and was still serv- 
iceable. A city in Texas has a 
standpipe in service since 1885, 
and at last inspection found only 
slight corrosion at the top, with the 
scale tightly adherent and no pit- 
ting to be found. 

These were selected as typical 
from among a number of equally 
impressive examples. Your own ex- 
perience probably includes others. 

The reason for these remarkable 
records becomes plain when the 
way in which wrought iron resists 
corrosion is understood. Wrought 
iron consists of a body of high- 
purity iron with a multitude of 
tiny, glass-like fibers of silicate 
Slag threaded through it. When 


corrosion strikes, it is halted and 
diffused by the fibers, thus discour- 
aging the pitting and rapid pene- 
tration that cause ordinary ma- 
terials to fail prematurely. The 
fibers also serve to anchor the 
initial protective film, that shields 
the underlying metal just as a scab 
protects a wound. 

If your present or post-war plans 





call for a new elevated tank, yz 
will find some profitable ideas i 
our bulletin, ‘Wrought Iron 
Tank Construction.’”’ Let us sen 
you a complimentary copy. 

A. M. Byers Co., Pittsburgh, P 
Established 1864. Boston, Ne 
York, Philadelphia, Washingto 
Chicago, St. Louis, Houston, Seatth 
San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRO 
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Bond rally. 
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customer—with a special: “take with” package of rigid, light weight, colorful 
corrugated board. Such packages have high after-purchase utility value to 

the consumer and continue to promote your product name in the home for 
months after the original sale is made. Does your product lend itself to 


convenient “carry home” merchandising? If it does, here is an idea worth investigating. 
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HED Post-War Packaging Idea 
LUGGAGE BOX 


Attractive, easy to carry H & D luggage type 
boxes furnish the merchandising background 
for many items including, no doubt, one or 
more of your products. This unusual package 
design can be used for effective retail display, 
promotes additional sales, wins dealer good- 
will — three important factors for efficient 
merchandising. Our booklet, ‘‘Pack to Attract” 
will open your eyes. Send for a copy today. 
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SUSTAINED CONSTRUCTION ACTIVITY 


One Step Toward High Level Employment 





out that sustained prosperity, based on high level 
employment, was a major postwar goal accepted 
by government, management and labor. 

That editorial developed the theme that, if the goal 
were to be approached without undue sacrifice of our 
essential liberties, we must forego the search for 
magic panaceas, and follow the harder but more 
promising course of analyzing step by step, and in- 
dustry by industry, the measures that might contrib- 
ute toward the end sought. 

This is the first of a number of editorials following 
such a particularized approach. It will examine the 
role of the construction industry in forwarding sus- 
tained prosperity. 

* * * 

The influence of construction upon the general 
level of economic activity is important but not de- 
cisive. The claim is frequently advanced that major 
fluctuations of the business cycle might be ironed out 
by a properly devised and timed public works pro- 
gram; but any examination of the relatively modest 
contribution of construction activities to total national 
output will demonstrate its extravagance. 

In the twenty years from 1920 through 1939, the 
value of new construction averaged just over 812% 
of the gross national product. If we add repair and 
maintenance expenditures, the total is increased to a 
little over 12% of the gross product. But approxi- 
mately two thirds of the construction of this period 
was privately initiated, and only one third was rep- 
resented by government construction, federal, state 
and local combined. To expect that we can level out 
the peaks and valleys of our whole economy through 
manipulating the 4% portion that is represented by 
government construction is to expect a very small 
tail to wag a very large dog. 

In fact, the record of construction activity in the 
past has been on the side of disequilibrium rather 
than stabilization. In boom times construction activ- 
ity has climbed to relatively higher peaks than those 
reached by the economy as a whole; in depression 
periods it has fallen to deeper troughs. Aside from 
the special work relief program of the depression 

thirties, the performance of public construction in 
this respect is little better than that of private. New 


|: the 34th editorial of this series, it was pointed 


government construction mounted with the general 
trend of the boom from 1921 to 1929, thereby adding 
its weight to the inflationary trend. 

Instead, then, of expecting the construction indus- 
try to stabilize our whole economy—a task clearly 
beyond its power—it would seem appropriate to ask 
that it look to the more attainable goal of leveling out 
its own violent fluctuations. If this can be done, many 
of the most vexing problems of the construction field 
and of its sphere of influence will be mitigated, em- 
ployment will be regularized in one important seg- 
ment of industry where the past record has been 
particularly uneven, and one aggravating contribu- 
tion to general business instability will be removed. 

The achievement of these highly important, if lim- 
ited, aims will require the thoughtful, vigorous, and 
concerted cooperation of management and labor in 
the construction industry, of a variety of govern- 
mental agencies, and of those who direct the sources 
of construction credit. Of the many measures that 
must be woven into an ordered program, it is prac- 
ticable here to present only the broad outline of those 
which seem to offer the greatest potential usefulness. 


* bi * 


1. Stabilization implies the holding of a balance rather 
than a freezing at a given level. No rigid formula for a 
most desirable level of construction activity is possible 
or desirable. However, it may be accepted as a reason- 
able initial premise, that we could sustain in the future 
without major distortion something like the 12% ratio 
of total construction to gross national product that has 
been approximated in the past. If it is to serve as an use- 
ful reference point, such a generalized premise must be 
subjected to constant testing both nationally and lo- 
cally. There must be careful and continuous scrutiny for 
signs of demand saturation, cost inflation, and labor 
shortages, all danger signals of far greater reliability 
than any percentage formula. 

The first requisite then is the general availability of 
information along such lines, far more complete and cur- 
rent than has hitherto been at hand. The second is a 
general will to hold building activity at a level as high 
as but not higher than we probably can sustain. Once 
this principle is accepted, the problem becomes one of 
marshalling all available instrumentalities to forward it. 

2. Public construction, although too small to exert a 
decisive influence upon economic activity as a whole, ean 



































condition construction trends to a major degree. If, in 
the decade following the war, government construction 
approximates its 1920 to 1940 average of one third of all 
construction, its properly timed impact could do much to 
level out the construction cycle. 

To do this most effectively, public construction should 
be deferred where and when private building is going 
forward at a satisfactory pace, and should be started when 
and where private activity shows undue slack. All gov- 
ernment construction does not lend itself to such adjust- 
ment. But a large portion of it could be held up for the 
three to five years which, upon past experience, would 
provide the necessary leeway to counteract the more 
violent fluctuations in private building. 

Such a program presents numerous difliculties both 
political and administrative. None should be insurmount- 
able, and the results promise to be of sufficient moment 
to justify the extraordinary effort that would be required 
to coordinate federal, state and local government pro- 
grams. Here is an excellent forum for testing whether or 
not government economic activity can be made to sup- 
plement rather than supplant private effort to serve ends 
upon which all are agreed. 

3. Since private building, postwar as in the past, must 
supply the preponderant share of construction activity 
and employment, costs will continue to play a dominant 
role in determining levels of operation. Wartime restric- 
tions have created formidable backlogs of deferred de- 
mand for most types of private, and for many of public, 
construction. Such demand is so great that it almost cer- 
tainly will provide the impetus for a postwar building 
boom of several years duration. There is considerable 
doubt that in the beginning our building trades, dislo- 
cated by war and at low ebb, can organize rapidly enough 
to carry their share of the anticipated general advance. 

However, if former patterns hold, building activity, 
after a lagging start, will soar, costs will mount, and 
eventually will saturate effective demand with resultant 
collapse. That, of course, is precisely the sort of a situation 
we are seeking to avoid. Crucial to this end is the pre- 
vention of rising costs or, better still, the reduction of 
building costs from present swollen levels. 

A recent study by technicians of the War Production 
Board on the outlook for private housing construction 
illustrates the point. From 1900 to 1940 the number of 
housing units built in this country closely matched the 
statistics of new family formation. The former ran con- 
siderably ahead of the latter from 1920 to 1929, and fell 
behind by the same margin in the following decade. 

If the market for new houses were to be similarly lim- 
ited for the period from 1940 through 1949, the effective 
demand for new housing during the last five years (1945- 
1949) is estimated at 3,000,000 units. That is after allow- 
ing for houses built from 1940 through 1944, and for 
vacancies, demolitions, and other factors. If, however, 
prices could be reduced to 1939 levels, the 3,000,000 unit 
demand is estimated as increasing to more than 7,000,000 
units. Since the latter figure is substantially beyond our 
production capacity for the period, a backlog would be 


created that would support an effective sustained de 
mand for the subsequent decade (1950-1959) of 1,000,099 
units per year, as against half that amount if rents ang! 
sales prices mount with increasing incomes. 

The precise accuracy of such an estimate may well be 
questioned. There can be no question as to the general ya.’ 
lidity of the point illustrated. The progressive lowering of 
construction costs will stimulate demand in this field ag’ 
it has in others. Building management, labor, and their 
suppliers and customers stand to gain from such a result 
Unnecessary restrictions against the adoption of im. 
proved technologies and increased productivity should, 
therefore, be removed, whether imposed by codes of goy- 
ernment, regulations of unions, collusion of manage- 
ments, or inertia of workers. Unless there are compel- 
ling social justifications such restrictions must be judged 
harmful to the whole economy. 

4. Numerous other measures could contribute sub- 
stantially to increased and increasingly stable con- 
struction activities. Space remains only to stress the im- 
portance of careful consideration for the use of credit 
facilities as a means of stabilization. In recent years the 
establishment of the Federal Housing Administration 
provided a needed stimulus to mortgage lending in the 
field of housing. The modern pattern of long-term mort- 
gages, providing for regular amortization as well as in- 
terest, should be a steadying factor in periods of liquida- 
tion. However, there appear to be further possibilities for 
using credit facilities as a brake when construction ac- 
tivity threatens to climb beyond a level that can be sus- 
tained. If public and private lending agencies could devise 
sound means for raising mortgage rates, increasing down- 
payment requirements, shortening amortization periods 
and basing value appraisals upon normal rather than 
inflated costs, they might exert a healthy influence 
against the tendency of the construction bubble to inflate 
until it bursts. 


os * 


There is no royal road to sustained high level em- 
ployment. There is not even a single path to assured 
construction stability—there are many paths, all strait 
and narrow and all paved with bruising cobbles. This 
is true for all other major segments of industry. 

It is easier to seize upon a magic formula such as 
monetary control, or deficit spending, or any one of a 
score of others, than to undertake an intricate task 
of piecemeal exploration. But only the latter course 
will lead to prosperity. 


President, McGraw-Hill Publishing Co., Ine. 
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The New President and Industry 


Reaction from all over the nation, which has 
flowed into the metropolitan centers of New York 
and Washington, leads to the conviction that 
President Truman and American industry will 
work well together. It will be imperative that 
they do so because of the very big and very serious 
problems ahead, such as these: 7 


1. How far shall industry be permitted to go 
in reconversion and how soon? 

2. What controls over industry shall be carried 
into the post-war period and for how long? 

3. What shall be the government policies as to 
post-war labor relations and wage structures? 


4. How shall tax policies and practices be. 


changed? 


Within these questions, which do not repre- 
sent all the major problems by any means, are 
bound up such matters as cutbacks, inflation, 
black marketing, prices, tariffs, international 
trade, worker migration, housing, unemployment, 
employer-employee relations, free enterprise. 
Finding the correct answers is more important 
when re-entering a peace period than when going 
into a war period. In the one case industry must 
sell its goods and services competitively to many 
customers; in the other, most of the output goes 
to only one customer, the armed ‘services, and 
the market is assured. 

It is difficult to judge the new President. He 
has not long been a prominent man. Significant 
attitudes and actions on his part really began with 
the series of investigations carried on by the 
committee of his name. In this work Mr. Tru- 


man indicated a genuine appreciation of the 
place of industry, no bias in the fixing of blame, 
and the ability to delegate both responsibility and 
authority. 

There is little else to go on except his actions 
after he became President. Experienced and reli- 
able observers in Washington who, we may be 
sure, have overlooked nothing of significance, re- 
port about like this: 

The new President showed a capacity for deci- 
sion and positive action in making his first official 
act the announcement that the San Francisco 
Conference would be held, and in following it by 
requesting Stalin to send Molotoff as the prin- 
cipal Russian representative. * * * In appoint- 
ing John W. Snyder as loan administrator of the 
RFC and DPC he chose an experienced business 
man. * * * At his press conferences he is 
straightforward, direct, and in complete com- 
mand of both himself and the conference. * * * 
He will seek advice from any qualified source. 
* * * He will carry out his predecessor's major 
policies, but with different attitudes and by dif- 
ferent methods. * * * He will the more readil 
reach collective decisions with the Congress sa 
on the whole, will be responsible for a better cli- 
mate in which private industry will have more 
opportunity to serve the national economy. 

Here is no long list of glowing achievements, 
but an encouraging number of favorable proba- 
bilities nevertheless. The signs point toward co- 
operation by industry and President. 


“Y-CANMOMD 
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Talk Back to Labor 


ONE OF THE FOREMOST labor relations 
problems of today is the incessant ‘din 
of antimanagement publicity carried 
on by labor leaders and editors. This 
is disruptive. It undermines the labor 
harmony which collective bargaining 
is supposed to assure. 

How can the worker have any con- 
fidence in a labor contract when he 
is constantly told that one party to the 
bargain is his enemy? How can there 
be teamwork between employer and 
employee when the air is made sul- 
phurous with cries of “labor hater,” 
“union buster,” “tory,” “stooge,” 
“scab,” “smear,” “stretch-out,” “fas- 
cist,” and worse?* 

Most such stuff is unworthy of 
teply, of course. Yet much of it un- 
doubtedly finds lodging in the work- 
ers mind. And therein lies a basic 
cause of the worker militancy, hostil- 
ity, and fear that make stoppages and 
slowdowns possible. 

Can anything be done about it? 
Can management “talk back” to 
labor? Yes, and some managements 
are proving the value—in the right 
time, place, and manner—of the 
specific, factual reply. ; 


The Specific Versus 
the General Reply 


This is a subject I have explored 
recently with scores of outstanding 
students of industrial and public rela- 
tions. They agree that management 
has barely begun to appreciate the im- 
portance—or the __ possibilities—of 
what, for want of a better term, we 
shall call “worker education.” This 
is a trifle stilted, to be sure, but that’s 
what the unions call their version of it. 

Observers agree, also, that it is usu- 





* These are stock expressions from the 
standard vocabulary of the extensively cir- 
culated CIO press. They are rarely to be 
found in the more moderate and frequently 
constructive journals of AFL. The United 
Mine Workers’ publications, however, de- 
serve special mention for the unabating 
virulence of their attacks on management. 
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ally unwise to dignify a vague, general 
attack with a direct reply. 

When a man asks, “Have you stop- 
ped beating your wife?” the only pos- 
sible reply is to keep your mouth shut 
and continue to refrain from beating 
your wife. The facts will then find him 
out. Suppose, on the other hand, he 
accuses you of beating your wife with 
a clawhammer at the corner of Main 
and Third Streets on Tuesday night 
at 10:30 o’clock. You’ve then got a 
specific lie to spike. 

One of the simplest illustrations I 
have encountered is that of Company 
A, one of industry’s most import- 
ant units. Like many others, its plants 
were frequently plagued by wartime 
“quickies.” Most of these were un- 
authorized, trivial. Yet the union 
leaders (with reelection in mind) 
backed them up. Worse still, they 
aired whatever loose “grievances” and 
accusations the wildcat strikers hap- 
pened to supply. 

The A management thereupon 
broke a long rule of silence. Through 
the daily press, which reaches all its 
employees, the company issued terse, 
factual statements of the real circum- 
stances surrounding the walkouts. 

Before long the international presi- 
dent called on the company in a con- 
ciliatory frame of mind. A frank talk 
resulted in an agreement which could 
be summarized thus: “We'll lay off if 
you will.” And since then the whole 
attitude of the union, even in strikes, 
has been more moderate. 


Some Squirm Under 
Direct Reproach 


Equally simple is the treatment 
recommended by the industrial rela- 
tions manager of Company B, a big 
midwestern outfit. 

“If you do nothing else,” he says, 
“you can bawl them out in meeting. 
For example, I will say to our union 
leaders: ‘Here I was boasting to my 
top management just yesterday about 
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what reasonable fellows you are. And 
what happens? Your doggone union 
newspaper comes out with a lot of 
stuff calling us all sorts of names. 
What kind of collective bargaining is 
that?’ They squirm plenty. And I have 
every reason to believe that it makes 
them more careful.” 

Is that labor-hating? Hardly. Com- 
pany A has conceded the closed shop 
and check-off. Company B has dealt 
fairly with scores of unions for years 
and years. The thing we are talking 
about takes place within the frame- 
work of collective bargaining. It is a 
wholly legitimate management func- 
tion—and, some say, obligation. 


Technique for Checking 
a Direct Attack 


Consider now the case of Company 
C and the poisonous gas story. Not 
long ago, a series of damaging articles 
appeared in the CIO local newspaper 
serving the employees of this com- 
pany’s biggest plant. The articles 
charged that “dangerous and unbear- 
able” gases were jeopardizing lives and 
health in a certain department. 

The articles were, for their purpose, 
very well done. They were signed by 
a worker. They contained a nice 
smattering of scientific information 
blended with humble indignation. 
They cited indeterminately “numer- 
ous” cases of workers allegedly suffer- 
ing froma long list of symtoms. 

Not content with merely implying 
neglect on the company’s part, the 
articles went further. 

“What does the management pro- 
pose to do about this?” asked the 
author. “Exactly nothing! . . . If the 
company had the health and well- 
being of the workers at heart it would 
do something and do it quick.” 

The company’s first step was to 
write a letter of remonstrance, signed 
by a top official, to the head of the 
union. There was no reply. There- 
upon the company reprinted its letter 
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DISCIPLINE CONTROL BOARD, 
GOSH | HATE TO FACE 
THAT BUNCH TOMORROW! 









TO SEND YOU To THE DISCIPLINE 














In sprightly comic strip, Allis-Chalmers makes spe- O’Tool, has many adventures, has become 80 
cific reply to union charge that disciplinary pro- popular that employee publications of other con 


cedure is “Gestapo.” 


in the monthly newsletter which it 
regularly sends to employees’ homes. 
The letter, a masterpiece of brevity 
and point, is worth study. Ina the first 
paragraph it takes cognizance of the 
“lurid” charges set forth in the union 
paper’s articles. In the second para- 
graph it quickly polishes off these 
charges. This is entirely factual, con- 
sisting of a report from the state board 
of health showing that the maximum 
concentration of the complained-of 
gases never, under any operating con- 
ditions, attains more than 1.2 percent 
of the safely permissible amount. 
Having disposed of the charges thus, 
the company squares away for an in- 
telligent counter-offensive saying: 
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Leading character, “Pop” 


“The publication of the false, 
alarming, and disturbing misinforma- 
tion referred to . . . has the danger- 
ous potentiality of demoralizing em- 
ployees, sowing dissension and distrust 
between employees and management, 
and interfering with the war effort.” 


Winners Emphasize 
Industrial Relations 


This case exemplifies a fairly ad- 
vanced technique. To win at this 
sort of game a company must obvi- 
ously have the necessary facilities. For 
example, the newsletter proved an 
ideal vehicle—but not every company 
has a newsletter. And somebody did 


panies are beginning to take him up 


a bang-up job of writing and research. 
Here are some other features of the 
Company C set-up worthy of remark: 


1. Top management lays heavy 
stress on industrial and public rela 
tions. Otherwise there would not 
have been a newsletter in the first 
place. 


2. The newsletter is used only oc 
casionally as a medium for the refuta- 
tion of union misstatements. Its first, 
and much bigger, aim is to give em- 
ployees information on subjects of in- 
terest within and without the company. 


3. The newsletter is one of many 
publications, well-prepared and well- 
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REMEMBER, OTOOL ---WEVE GOT To ENFORCE 
RULES FOR THE PROTECTION OF ALL EMPLOVES. 
NEXT TE YOU HAVE TROUBLE , LET uS HELP You 
~--THATS OUR JOB. GOOD Luck O'TOOL., AND 
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ANY ONE WHO RUNS 
DOWN THE DISCIPLINE 
CONTROL BOARD IS 

NUTS! THEY SURE TREATED 
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| HOPE YOUR WIFE |S BETTER. 


edited, by which the management 
gives the employee a sense of identity 
with the enterprise. The arts and 
facilities of the advertising department 
are called into play as they would be 
with any other “selling” problem. The 
industrial relations, public relations, 
and advertising departments have re- 
sponsibility and authority to initiate 
and carry through projects for em- 
ployee education. 


All this would be utterly wasted, of 
course, had the company proved vul- 
nerable to the union’s accusations con- 
cerning the gases or to any similar 
charge. This particular company will 
not be caught off base in any such way 
as that. The management is com- 
pletely sincere, not only in its accept- 
ance of collective bargaining but also in 


VOLUME 103, NUMBER 5 - 














ME SQUARE 











its determination to earn and hold— 
by deed as well as word—the liking 
and confidence of employees. It is 
not too much to say that industrial 
relations considerations govern top 
management in every operating de- 
cision in which they have any place 
at all. 


Allis-Chalmers Meets 
“Gestapo” Charge 

This brings us to what may well 
prove to be the historic story of Allis- 
Chalmers, the “Gestapo” rumor, and 
“Pop” O’Tool. In all my travels I 
found nothing to equal it. 

The story begins with the installa- 
tion of the disciplinary control board 
(described in Factory, October, 
1943) at the Allis-Chalmers Manu- 
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, Watch. tor the Next. Pyp O'fool Episode! 


facturing Company of Milwaukee. 
Without going into detail it may fairly 
be said that the board’s whole objec- 
tive is to make disciplinary procedure 
more constructive and that it is based 
on complete and fair consideration of 
each case. 

But the union didn’t like it. And 
when Local 248 of the United Auto- 
mobile Workers-CIO doesn’t like 
something, it says so “very loud and 
clear.” Presently the rambunctious 
local edition of the CIO News laun- 
ched a series of attacks on the control 
board which is branded a “Gestapo” in 
one screaming headline after another, 
declaring: 

“A-C Has Opened Its Own Second 
Front Against the Workers.” 

Among the least of the adjectives 
were “dictatorial and terroristic.” The 



























































tela- conditions. paid 


“Whe, 




















Hardly typical, still “unorganized,” Thompson Prod- 
ucts nevertheless illustrates advanced techniques 
CIO lost last attempt to 


in employee information. 


articles referred also to “borrowing 
the techniques of Hitler” and to 
“wanton disregard for the nation’s 
security,” implying that the company 
was trying, by such methods, to pre- 
vent the union from gallantly winning 
the war alone. 

“The company obviously prefers 
fighting the union to destroying 
Hitler,” was another sharp comment. 

No management would have to be 
very thin-skinned to resent this kind 
of attack. But that wasn’t the real 
issue. Such bold, strong stuff is bound 
to have some immediate effect on the 
reader—true or untrue. The control 
board had proved itself a valuable 
tool in harmonious .employee rela- 
tions, well worth preserving. 
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Allis-Chalmers’s first step was the 
publication of a booklet entitled “A 
Word on the Discipline Control 
Board.” An excellent example of 
simple, natural plain-speaking, it sum- 
marized the board’s first year of opera- 
tion. I wish space permitted quota- 
tion in full. 


Simple Comic Strip 
Wins Popularity 


Meanwhile the control board went 
on demonstrating its own fairness and 
efficiency, the best of all possible re- 
futations. Nevertheless, there was a 
heavy, residue of venomous propa- 
ganda to be offset. And one treatment 
will not do the trick. 


Cte fave thoes ioe lie. acct wrk td 3 oman which ie 
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bring down Thompson citadel in NLRB election’ 
(since set aside). 
aides go all out to combat union attacks 


Thompson's F. C. Crawford and 


Then came “Pop” O’Tool, a 
comic strip character produced by the 
editors of We of Allis-Chalmers, the 
employee publication. “Pop,” a natu- 
rally ingratiating old fellow, is an Allis- 
Chalmers worker who manages to have 
lots of adventures. 

One day, so the story goes, Pop 
falls asleep on the job. (He had been 
up all night with his ailing wife.) 
Then he gets a notice to appear before 
the control board. He quakes and 
shudders and has a horrible dream in 
which the board, fanged, clawed, and 
wearing horns, deals roughly with him 
in the manner of Boris Karloff. 

Next day, still quaking, Pop faces 
the board in reality—only to meet 
with fair and considerate treatment. 
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Says one of the board members in 
Heliberation: afta 

“Falling asleep on the job is a very 
rious thing. In this case it almost 
stopped critical production—it actu- 
ally endangered the safety of other 
orkers.” 

Says another board member: 

“Yes, but he did have to stay up 
ith his wife. It’s his first mistake 
wnd I suggest we let him catch up on 
his sleep today—a day layoff ought to 
be about right.” 

Says the board chairman to Pop: 
“Remember, O’Tool, we’ve got to 
enforce rules for the protection of 
all employees. Next time you have 
trouble, let us help you—that’s our 
job. Good luck, O’Tool, and I hope 
your wife is better.” 

" Says Pop to fellow-workers: 
“Anyone who runs down the disci- 
pline control board is nuts. They sure 
treated me square.” 

This ‘isn’t Pop’s first adventure, by 
any means, or his last. He wins bowl- 
ing championships, helps get out war- 
winning production ideas. Pop’s pop- 
ularity is spreading beyond Allis-Chal- 
mers and he’s being used by publica- 
tions in other plants. His future is 
bright, apparently, and his importance 
as a precedent is already established. 
Individual companies must meet 
their own specific problems, of course. 
But there’s a large area of the manage- 
ment-labor debate which apparently 
can best be handled on an industry- 
wide basis. A foremost example of 
organized talking-back to labor is pro- 
vided by the Automotive Council for 
War Production. 


An Industry-Wide 
Retort to Labor 


In the recorded testimony of the 
Council’s Managing Director, George 
Rommen, before the Senate War In- 
vestigating (Mead) Committee on 
March 9, no punches are pulled but 
fact is piled upon fact. The Council 
denies emphatically the frequently 
repeated accusation that it takes an 
anti-union position. It believes, on 
the basis of careful surveys, that most 
workers want to work and will support 
proper disciplinary controls. It lays 
the slowdowns, stoppages, and con- 
flicts to minority groups. 

The same view was strongly stated 
before the Mead Committee by H. 
W. Anderson, vice-president in charge 
of personnel of General Motors 
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Corporation. He made it clear that 
he was “not opposing unions as such.” 
Then he, too, sailed into the unions 
for their frequent abuse of free speech: 

“General Motors has become in- 
creasingly concerned over the scurrilous 
attacks being leveled against manage- 
ment and even workers by many 
official publications of local unions,” 
he said. “Twice, GM has made formal 
demands upon international officers of 
the union to incorporate changes in 
our agreement which would aid in con- 
trolling these unwarranted attacks. On 
both occasions these international offi- 
cers, who tell us they agree that such 
attacks are not conducive to good col- 
lective bargaining, have promised to 
take the necessary action. I am sorry 
to say, however, that despite these 
assurances, malicious and false accusa- 
tions continue unabated in intensity.” 


General Motors Speaks 
Out on Foremen 


Certainly management has a right 
to demand surcease from this sort of 
disruption. But since labor leadership 
will not cooperate, then management 
itself must go straight to the employee 
with its own side of the story. Per- 
haps that’s why GM has taken the 
lead in open opposition to the union- 
ization of foremen. 

To this end, GM President Charles 
E. Wilson addressed a_ straight- 
forward “Message to Management 
Employees” on April 2 and at about 
the same time issued a well-worded 
newspaper advertisement headed 
“Should Management Be Unionized?” 
(Packard Motor, target of the fore- 
men’s union organizing drive, fol- 
lowed suit.) 

Management’s growing awareness of 
the importance of employee opinion 
is also displayed by GM in the circula- 
tion of a booklet, addressed to fore- 
men and entitled: “What Does the 
Panel Think? What Does General 
Motors Think? What Do You 
Think?” It summarizes: (1) The 
findings of the National War Labor 
Board Panel on foremen’s unions, and 
(2) GM policies and practices. Then 
it gives the foreman a chance to ex- 
press himself concerning both by 
checking the answers to certain ques- 
tions and returning the booklet. 

Undoubtedly management has been 
deterred from the impulse to “talk 
back” by its recollection of the many 
restrictive early rulings of the Na- 
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tional Labor Relations Board. The 
ground rules of the Wagner Act, in 
union organizing situations, have 
lately been liberalized, however, by the 
decision of the United States Court 
of Appeals for the Third Circuit in the 
case of the Edward G. Budd Manu- 
facturing Company. 

The Budd decision rests soundly on 
the earlier case of NLRB versus 
American Tube Bending Company, 
Hartford, Conn. In each instance, 
the issue revolves around a letter ad- 
dressed to employees by management 
on the eve of an NLRB election. The 
decision provides definition thus: 

“Whether the constitutionally pro- 
tected right of free speech has been 
abused by an expression of fact or 
opinion, so as to render the matter 
actionable as a violation of the Wag- 
ner Act, comes down to the question 
whether the assailed utterances con- 
stitute, or are in furtherance of, em- 
ployer domination, coercion, or inter- 
ference in his employees’ exercise of 
their legal rights. . . . Admittedly 
neither the letter nor the enclosure 
contains any direct threat of loss of 
employment, discrimination, or any 
act of intimidation or coercion.” 

This does not, of course, mean the 
removal of all restraint. When man- 
agement gets the impulse to “pop 
off” suddenly, it will still do well to 
consult counsel and compare notes 
with the heads of trade associations 
and local manufacturers’ groups. But 
there is no real ground, on the other 
hand, for the almost superstitious sil- 
ence which some managements main- 
tain in fear of the Wagner Act. 


The Amazing Thompson 
Products Company 


For sheer dash and daring in “talk- 
ing back” to organized labor, the 
Thompson Products Company, Cleve- 
land, and its mate, Thompson Air- 
craft Products (Tapco), are out of this 
world. Were Thompson typical, its 
story would merit volumes. 

Thompson is not typical, however. 
It is still “unorganized.” The CIO 
lost an NLRB election there last sum- 
mer after a red-hot organizing cam- 
paign the likesof which has seldom 
been seen. Since then, however, 
NLRB has set the election aside on 
grounds of interference so the whole 
business will presumably have to be 
gone through again. 

Thompson has been a doubly shin- 
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ing target for CIO ever since Presi- 
dent Frederick C. Crawford served his 
term as president of the National 
Association of Manufacturers. The 
United Automobile Workers spend 
more money on Thompson, in fact, 
than on whole districts elsewhere. 

The company can prove, and says 
so, that incentive-paid Thompson em- 
ployees have a much better take-home 
than union and WLB scales. And 
the management has long used every 
possible means to win‘and hold em- 
ployee confidence. For example, half- 
hour meetings of all employees on 
company time have been held with 
frequency for years. At these sessions 
top management discusses frankly and 
in great detail the company’s products 
and prospects. At dinner meetings a 
management “Board of Experts” takes 
on questions from the audience. 


Executives Take Part 
in Forums 

Those, probably, are the funda- 
mental things that make Thompson 
such a tough nut for a union to crack. 
There is, too, an indefinable but im- 
portant “something” about the com- 
pany which doubtless traces to the ex- 
ceptional personality of President 
Crawford and his staff. No one of 
them fears to trade punches with 
anybody in the open. All are available 
as speakers in the numerous civic for- 
ums of Cleveland, engaging union lead- 
ers in debate on the same platform. 

When the union denounced Craw- 
ford as a “fascist,” he went straight to 
the employees and asked how it ever 
happened that President Roosevelt 
invited a “fascist” to serve on import- 
ant government committees.. You 
can’t be thin-skinned when a union 
paper (The CIO Organizer) says 
things like this about you: 

“In Painesville, mothers scare 
their children by threatening to put 
them to work in Thompson’s. When 
it comes to inhuman treatment and 
speedup, the devil himself is a sissy.” 

If you’re Thompson Products, you 
' make open and vigorous reply. You 
publish a series of papers entitled 
“Let’s Have the Truth.” You openly 
lampoon the CIO leadés in cartoons 
and, what’s more, pick out the ex- 
convicts, drunkards, and communists 
among them and label them by name. 

You nail a pledge of fair treatment 
and full employment to your mast- 
head. You tell employees how their 





working conditions compare with those 
which might exist in union shops. 

And when one of your top execu- 
tives is branded as “Dishonest John” 
by a union paper, you haul the charge 
right out into the open, discuss it in 
your own paper, and disprove it. 

But the solid foundation of the 
Thompson structure, of course, rests on 
a brilliant integration of industrial and 
public relations effort and the closest 
kind of individual contact with em- 
ployees. This company makes excel- 
lent use of bright, ingenious employee 
publications, annual reports, and eco- 
nomic explanations. For example, 
Thompson wanted to know what its 
employees really thought about things, 
made a survey, and published the find- 
ings in “We Led With Our Chins.” 
This led, incidentally, to the discovery 
that the Thompson bonus plan wasn’t 
fully understood—and hence to the 
publication of a sprightly little booklet 
entitled, “Let’s See What Makes You 
Tick.” 

Curiously, it wasn’t Thompson’s 
publications during the organizing 
campaign to which NLRB objected 
most. (Nor was their truth ques- 
tioned.) The board based its Number 
One complaint on the fact that cer- 
tain meetings were conducted on com- 
pany property. At Thompson, of 
course, there are those who say that 
NLRB would have set the election 
aside on one technicality, if it couldn’t 
find another. But it would be inter- 
esting to know what the board’s find- 
ings on the publications would have 
been had they stood alone as a basis of 
complaint. 


Problem’s Measurements 
and Importance 


Facrory’s surveys (‘What the 
Factory Worker Really Thinks,” 
October and November, 1944) 
showed clearly that management has 
a long way to go before it gains, in 
the employee’s mind, what should be 
its natural position of first leadership. 

The conditioning influences con- 
sidered, there is no particular reason 
why the average labor leader—or 
worker, for that matter—should have 
any natural great liking for manage- 
ment, any more than cats should have 
a natural liking for dogs. 

Unions didn’t start that way. I’ve 
spent many hours poring over union 
publications, yearbooks, and histories. 
The last are especially revealing. Their 
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pattern invariably begins with , , 
cital of the low wages and poor wo; 
ing conditions (often reinforced wis 
trade association or government » 
tistics) in which the unions were bo, 
Then there are the stories of orp: 
zation and bloodshed. Nearly 
union has its martyrs—its Joe Hi, 
and Mackleys, its Haymarket rig, 
and Colorado massacres—whose men, 
ory naturally keeps alive the flamy 
of antagonism. 


Workers Not “Sold” 
on Management 


The unionization of much of ip. 
dustry is a recent thing. To be char. 
table, it is probable that many of tp 
day’s anti-management attacks ly 
labor editors and leaders are a matte 
of sheer habit—embarrassing as the 
may be to the saner souls who believe 
truly in collective bargaining unde 
democratic capitalism. But there ar 
labor leaders enough, God knows— 
out-and-out evolutionaries — who 
definitely don’t want labor harmony 
and will continue to do what they 
can to keep the worker stirred 
against management. 

Whatever the reason, the average 
worker is plainly not “sold” on man 
agement or the economic system it 
represents. And this offers a sales 
problem, a challenge to all the facili- 
ties of management. 

Does this take -time and cost 
money? Yes, but doesn’t the United 
Automobile Workers-CIO alone spend 
$219,000 yearly for editorial purposes, 
$32,000 for research, and $135,000 for 
education? This isn’t all devoted to 
anti-management, or even pro-uniot, 
material, to be sure. But none of it 
is spent to induce worker confidence 
in enterprise management, either. 
And doesn’t CIO News alone have an 
estimated circulation of 1,000,000, 
buttressed by other powerful publica 
tions with total circulations that mn 
higher still into the millions? 

Perhaps it shouldn’t be necessary to 
consider these things—especially at a 
time when the top leaders of manage- 
ment and labor are clasping hands over 
the conference table. But the fact 
remains that management hasn’t got 
ten the peace it bargained for when it 
accepted collective bargaining. So the 
problem is there. 

And one approach to a solution may 
well begin with the realization that 
management can talk back to labor. 






















































Models Built to Scale 
Show What Goes Where 


Movers of plants and machinery 
serve to correlate not only the techni- 
cal ideas and designs of the engineer 
and the purchaser, but also the ideas 
of various functional groups of the 
organization commissioned to erect 
the structure. 

A scale model presents a three-di- 
mensional picture which stimulates 
the imagination, creates interest, and 
materially aids the designs prepared by 
various engineering groups. 

When, in addition, a model is made 
of transparent materials, its usefulness 
is enhanced. 

All these facts were taken into con- 
sideration by Blaw-Knox Company, 
Pittsburgh, when asked to design and 
construct five synthetic rubber pilot 
plants for five different operating com- 
panies. Blaw-Knox had previous ex- 
perience with models, and had found 
them useful to illustrate the operation 
of concrete spreaders, open hearth 
furnace doers, and other products. 

Models, Blaw-Knox has found, en- 
able both engineer and purchaser to 
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see and make necessary basic decisions 
regarding plant expansion, layout im- 
atop centralization of controls, 
uilding and — requirements, iso- 
lation of possible hazards, and inspec- 
tion of equipment layout from the 
standpoint of operational flow. De- 
cisions regarding divisions of work 
and plot limit lines may also be con- 
veniently made with a model. 

Construction and operating depart- 
ments find models of value. The 
former can obtain an accurate visual- 
ization of the plant being built, while 
the latter can use the model to estab- 
lish operating procedures and the 
training of personnel. 

Since the essential purpose of the 
pilot plants was for experimentation 
with various processes and apparatus, 
changing the technique from time to 
time, it was important that the equip- 
ment should be arranged in such a 
manner that it possessed maximum 
flexibility at minimum cost. 

All equipment was made to 4-in. 
scale. e transparent material 


(methyl methacrylate) used for floors, 
roof, and walls, was + inch thick. Pro- 
cess equipment was prepared from 
wood, and considerable detail was 
given to its fabrication. Each floor 
was removable. All equipment was 
detachable, so that new arrangements 
of the equipment could be studied. 

A definite saving in time and money 
was assured. Layout of the plant was 
improved. By being able to see exact 
location of equipment, interest in the 
plant was increased for such depart- 
ments as procurement, expediting, and 
accounting—departments that rarely 
obtain full visualization of the proj- 
ects on which they work. 

The model permitted the piping 
draftsmen to arrange the piping so 
that unnecessary loops were avoided. 
Equipment could be connected in the 
most direct way. The model also 
assisted the vessel designers and struc- 
tural = to arrange suitable sup- 
ports for equipment and building 
without disturbing the functional oper- 
ation of the plant. 


Scale model of synthetic rubber pilot plant enables built, thus facilitating basic decisions regarding 
accurate visualization of the structure before it is plant expansion, layout improvement. and so on 
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Work-in-Process Control 


Increases Efficiency 


EUGENE M. LAN G, Director of Planning and Production, Aircraft Screw Products 
Company, Inc., Long Island City, N. Y. 


ADEQUATE CONTROL of physical work- 
in-process is one of the more critical 
phases of sound industrial manage- 
ment. Where such control is deficient 
or neglected, it quickly becomes re- 
flected in delinquent deliveries, exces- 
sive proportion of scrap, lost machine 
time and man-hours, poor quality con- 
trol, unsatisfactory or widely varying 
employee output performances. 

Many months ago, Aircraft Screw 
Products Company, Inc., Long Island 
City, N. Y., a relatively small com- 
pany, initiated a simple system of 
work-in-process control. It was devel- 


oped with the following specific objec- 
tives in view: 


1. More accurate accounting for 
work-in-process to assure that parts in 
production do not go astray or become 
irresponsibly scrapped or side-tracked. 


2. Greatest possible accuracy in 
maintaining records relating to pro- 
duction costs, machine output, em- 
ployee production efficiency. 


3. More adequate control over bad 
or careless workmanship through abil- 
ity to assess responsibility for same. 


ROUTE SHEET 


Name of nom Gasgad- Htread litig. N 


- 


Figure 1. First of the six forms needed to operate 
work-in-process control system at Aircraft Screw 
Products Company, Inc., is the.route sheet or work 
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4. Reduction in the number of non- 
productive man-hours and machine- 


hours by a of a basis upon 
which work-in-process can be expedi- 
tiously handled and followed up. 


5. Proper coordination of parts tray- 
eling different production routes to 
final product assembly. 


6. Prompt and reliable information 
as to the status of work-in-process and 
the transmitting of such information 
to the supervisory personnel who are 
directly concerned. 


Route Order N 
Sub Order 

a? B. P. 

, QUANTITY 

= Production.__/Z2Z Finished oO. 





: Equipment [] Tools [] Development [ ] Maintenance ["] Misc. 


Set-Up 


Tools Minutes | Pet 





order: prepared in triplicate, it specifies item to be 
produced, raw materials requirements, and detailed 
sequence of manufacturing. operations 
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Output of this company covers lit- 
erally , sets of specific items and 
sizes. At all times, there are approxi- 
mately 200 different work orders in 
rocess. Of these, at least one-half. are 
manufactured for assembly into a fin- 
ished product. 

The quantity of parts processed on 
each work order ranges from 6 pieces 
to more than 50,000 pieces. Most 
work orders, however, call for about 
500 units. Moreover, the average work 
order must travel through at least 12 
operations, usually about 20, and 
often, more than 50. 


Six Forms Required 


The operation of the work-in- 
process control system is tied in with 
a series of forms, each designed to 
accomplish specific purposes: 


1. Route Sheet (Figure 1). Pre- 
pared in triplicate in the production 
department, route sheet (or work 
order) specifies the item to be man- 
ufactured, quantity, raw materials re- 
quirements, and the detailed sequence 
of manufacturing operations. These 
forms are numbered serially. 


2. Material Requisition (Figure 2). 
Prepared in duplicate for i route 
order, in the production department, 
it specifies the materials to be released 
against the route order to which it 
applies. These forms are numbered 
serially, 


3. Production Card (Figure 3). 
Prepared daily by each employee, gives 
in detail the work done—time spent, 
on which machine, performing such 
and such operation, on so many pieces, 
against which route order. 


4. Dispatcher’s Record (Figure 4). 
Prepared in duplicate by the dispatch- 
ing department, for each route order, 
as soon as manufacturing is initiated, 
gives an up-to-the-minute record of all 
work-in-process under each route 
order. 


5. Daily Machine Activity Report 
(Figure 5). Prepared in triplicate at 
the end of each shift by the dispatch- 
ing department, specifies the route 
order and operation assigned to each 
machine in the factory. Also specifies 
number of parts at the machine for 
processing at the beginning of the 
shift, number of pieces processed dur- 
ing the shift, and number of pieces 
remaining to be machined. 


6. Production Inquiry (Figure 6). 
Prepared in the statistical department 
to bring inadequate production of any 
employee to the attention of his fore- 
man and to secure from the latter an 
explanation. 
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Use separate Requisition for each order or Account Number 








Figure 2. Material requisition, prepared in duplicate, specifies the 
materials to be released against the route order to which it applies 


The initial steps, to the point where 
work-in-process as such becomes the 
focal point of control, are enumerated 
as follows: 


1. The production department pre- 
pares the route order form in tripli- 
cate, and the material requisition cov- 
ering the route order in duplicate. One 
copy of each is immediately transmit- 
ted to the cost department. The “cost” 
copy of the route order, appropriately 
printed as a ledger sheet on its re- 
verse side, is inserted into the cost 
ledger. All direct costs applying to the 
route order—including raw materials 
costs specified by the materials requi- 
sition form—are posted to this copy. 


2. About 10 days before work on a 
route order is scheduled to start, the 
two remaining copies of the route 
order and the copy of the material 
requisition are placed in a cellophane 
jacket with the proper blueprint, and 
transmitted to the foreman in whose 
department processing of the part in 
question is to be initiated. 


3. The foreman examines the 
route order and blueprint in detail 
and checks on the availability of minor 
tooling or other requirements. 


4. The foreman turns over to the 
dispatching department one copy of 
the route order, together with the ma- 
terial requisition form. At the same 
time, he indicates to dispatching 


' approximately when work will begin 


on the route order. The foreman re- 
tains his copy of the route order (the 
“shop copy’) and the blueprint. 
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5. The dispatching department de- 
livers the material requisition form 
to the raw materials stockroom, and 
obtains requirements specified. 


6. Dispatching holds the materials 
for delivery to the machine indicated 
on the “operations specifications’ of 
his copy of the route order. Delivery 
is made to the machine about one 
hour before work is to commence. 


7. When the machine is cleared by 
the completion of a previous job, 
the machine operator clocks out on 
his production card and reports to the 
foreman, who gives him the shop copy 
of the route order and the blueprint. 


8. The machine operator, assisted 
or unassisted, sets his machine for the 
operation. He clocks in and out on 
his production card for set-up time, as 
distinct from production time (see 
Figure 3). 


9. At the end of each shift, the 
dispatching department collects all 
parts from the machine on which 
assigned operations have been com- 
pleted. These parts are physically 
counted (individually or by weight de- 
pending on type of part). Totals are 
checked against the amounts indicated 
by the machine operator on his card. 

By removing completed work from 
each machine at the end of every shift 
(or during the shift if the operation 
has been completed on all parts) work 
done on one shift is not confused 
with the output of a succeeding shift. 
This, together with the check on pro- 
duction count, enables more precise 
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Figure 3. Time report or production card, prepared 
daily by each employee, records the work done, 
time spent, machine worked on, and operation per- 


quality control and the preparation of 
more accurate production and cost 
records. 

Where step 9 applies to parts on 
which the initial manufacturing oper- 
ation has been completed, the second 
general phase of the system becomes 
active. Raw materials having been 
converted into work-in-process, ele- 
ments of control become necessary. 
Here the dispatching department car- 
ries the primary responsibility and 
becomes involved in the following se- 
quence of activities: 


10. At the time that dispatching 
follows through on step 5, it prepares 
the dispatcher’s record from (Figure 
4) in duplicate. This form is little 
more than a ledger account applying 
to parts in process on each route order. 
The initial entry, or entries, on this 
form develop from work-in-process 
collected after the first operation has 
been completed. The total number of 
parts, checked in after the first opera- 
tion, must be accounted for through- 
out the manufacturing cycle. 

Simultaneously with the prepara- 
tion of the dispatcher’s record forms, 
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definite rack or bin space in the dis- 
patching department is assigned to the 
part to be processed. The forms, to- 
gether with the dispatcher’s copy of 
the route order, are placed in a cello- 
phane jacket which is tacked up over 
the bin or rack. 

Parts are moved from one operation 
to the dispatcher and on to the next 
operation either by truck or by hand 
carrying, depending on the size of the 
unit and the weight involved. Delay in 
movement of completed parts is elimi- 
nated, whether during or at the end 
of a shift, by the fact that an em- 
ployee, when he either completes 
work at the end of his shift or com- 
pletes-a particular job during the shift, 
is required to bring his production 
card to the dispatcher for punching. 
As soon as the dispatcher receives this 
production card, he must collect the 
completed parts, check the count, and 
route the completed work as specified 
on the order. 

‘Where parts are ready to be issued 
from dispatching for the second or 
any subsequent operations, entry is 
made on the appropriate dispatcher’s 
record form indicating the quantity 


formed. Note that elapsed time from 19.0 to 230 
is set down as 3'2 hours—explained by the fact 
that the 30-min. 


lunch period has been subtracted 


issued, date and time, the operation, 
and the specific place where it is to 
be performed. The person in charge 
of the “place” —either a particular ma- 
chine, a department, or an outside 
presto oe responsible for the num- 

er of semi-processed parts delivered 
by dispatching. 


11. At the end of each shift, or 
during the shift, dispatching collects 
parts from all machines or depart 
ments, as per step 9 above. Incom- 
pleted parts, which are to be followed 
up on the succeeding shift, are left at 
the machine. However, they are physi- 
cally counted. The number of parts 
completed and removed, plus the num- 
ber of parts left at the machine, must 
tally with the total number of parts 
originally delivered to the machine 
or recorded as left at the machine at 
the end of the previous shift. 

Discrepancies must be accounted 
for. When the system was first intro 

_ duced, there were frequent minor dis 
crepancies. In many cases, these were 
resolved by examining the contents of 
scrap bins or refuse cans where em- 
ployees had disposed of faulty pro 
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Figure 6. Production inquiry is used to bring cases of inadequate 
production to foreman’s attention and to secure an explanation 


duction. One result of a hard-boiled 
check-up at the end of each shift has 
been the elimination of this practice 
and a higher quality of production. 


12. Parts collected by dispatching 
from machines are credited against 
quantities originally issued to ma- 
chines as specified on the dispatch- 
er’s record forms. However, the quan- 
tity of such parts left at the machine 
is recorded. First, the count is written 
on a small card which is left at the 
machine with the parts. This indi- 
cates to the operator the quantity to 
be accounted for at the end of his 
shift. Second, the same count is 
recorded on the daily machine activity 
report (see Figure 5). 


13. The daily machine activity re- 
port is prepared in triplicate by dis- 
nome at the end of each shift. This 
orm is essentially an inventory of all 
work-in-process. Every machine en- 
gaged in production at the end of the 
shift is listed. The work each is doing 
is properly identified. A special column 
states the number of parts left at the 
machine for processing. Totals in this 
column must be balanced on the suc- 
ceeding report. 

One copy of the daily machine ac- 
tivity report is given to the general 
foreman of the succeeding shift and 
one to the production manager. In 
this way, both are informed as to 
““What’s going on in the factory.” The 
third copy is retained by dispatching 
to serve as a basis for its next report. 


In connection with work-in-process 
control, plant layout plays an im- 
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portant part. The dispatching depart- 
ment is centrally located to permit 
most convenient access to all ma- 
chines. Time clocks on which em- 
ployees’ production cards are punched 
are located in dispatching. No em- 
ployee is permitted to punch his own 
card. It must be done by an attendant 
in dispatching so that all information 
stated by the employee on his card 
can be promptly checked. 

Likewise, the inspection department 
is located contiguous to dispatching. 
In this way, work-in-process, as col- 
lected, can be promptly sent through 
for process inspection. Scrap pieces, 
or parts to be reworked, are sorted 
out in inspection, so that responsibil- 
ity for poor workmanship may be 
assessed without delay. 


Permanent History 


The utility of records prepared goes 
beyond work-in-process control itself. 
When a route order is completed, one 
copy of the dispatcher’s record form 
is stapled to the shop copy of the 
route order for filing in the production 
department as a permanent history of 
the parts ee. 

Similarly, the duplicate copy of the 
dispatcher’s record is stapled to the 
dispatcher’s copy of the route order. 
These forms are transmitted to the sta- 
tistical department, where they are 
examined for accuracy. Scrap and re- 
work listings are noted, and entries are 
made on employees’ personnel cards 
for faulty workmanship. Production 
difficulties, as reflected in scrap or re- 
work on particular operations, are 


brought to the attention of the pro 
duction and engineering departmeny 
for consideration. 

Production cards of employees ap 
indispensable in maintaining cost te, 
ords and production control. Each 
morning, all production cards of the 
previous day are forwarded to the st. 
tistical department. Each card is quick. 
ly examined and those indicating up. 
satisfactory pase are segregated, 
For each of them, a production in 
quiry form (Figure 6) is immediately 
filled out. This form indicates the up. 
satisfactory performance and specifies 
the required standard of production, 
The form is transmitted to the fore. 
man of the employee concerned. The 
foreman must explain the poor show. 
ing. If there is no satisfactory explana. 
tion—such as machine breakdown, 
broken tooling, etc.—the foreman 
notes “bad production” on the form, 
which is then returned to the statis 
tical department, where proper enty 
is made on the employee’s personnel 
record. 

From the statistical department, 
production cards are sent to the cost 
department. Man-hours spent by each 
employee are costed at his wage rate, 
Both figures are posted to the cost 
sheet of the route order involved. 

After the cost department has com- 
pleted posting, production cards are 
sent back to the statistical department, 
Here each card is analyzed in terms 
of units of production per operation 
per man-hour. These figures are posted 
to a production summary form which 
is prepared each month. These sum- 
maries reflect the composition of di- 
rect costs, provide a basis for more 
satisfactory cost control, and tie in 
with the merit system of granting 
wage adjustments. 

Although a considerable investment 
in time, money, and personnel has 
been made in keeping the system of 
work-in-process control operative, the 
following facts show it to be sound: 


1. The ratio of this company’s 
overhead costs to direct production 
costs has fallen by 25 percent. 




















































2. Delivery promises to customers 
have been met or bettered more than 
95 percent of the time. 


3. Customer rejections have dropped 
to less than 4 of 1 percent of the value 
of materials shipped. 


4. The proportion of scrap has 
fallen to less than 2 percent of the 
value of all the work that is initiated 
in the factory. 

5. The ratio of dollars of material 
shipped per man-hour worked has in- 
creased by more than 70 percent dut- 
ing the past year alone. 
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Post-War 


Fears 






of Management and Men 


WHITING WILLIAMS, Consulting Editor, Factory 


EvEN A BLIND MAN can see the heap 
of headaches which V-E Day will un- 
load into the lap of management. All 
he needs is a lively appreciation of the 
troublous potentialities of uncertainty 
and fear—practically universal uncer- 
tainty and fear. 

“Today, millions of wage earners,” 

so a labor leader puts it, “fear victory, 
peace, and the possibility of unemploy- 
ment vastly more than they ever 
dreamed of fearing the Nazis or the 
aps!” 
Too true of hourly workers to merit 
argument or elaboration, the same 
holds for many salariea foremen— 
especially if to “the possibility of un- 
employment” you add that of demo- 
tion. It was these two, plus the fear 
of discharge on the complaint of union 
stewards and without appeal, which at 
Ford’s caused the first and largest 
chapter of the Foremen’s Association 
of America. 


What the Unions Fear 


Likewise, a huge number of union 
heads now fear for the post-war security 
of their organizations. Even those who 
have managed to keep their no-strike 
pledge have now to worry about the 
continuance of dues, and hence their 
salaries, because the moment victory 
releases them from that wartime 
promise they must start worrying 
about the retention of membership 
maintenance, established as this was 
by government in return for that 
pledge. Besides current legislative at- 
tacks on the closed shop in several 
states, many of these leaders now fear 
the peacetime possibilities of other 
state and federal restrictive laws. 

In addition to having given a big 
“ toward the PAC-CIO, this 

undle of worries accounts for the re- 
cent demands for higher hourly rates 
with which to offset the expected 
shorter work weeks, for longer vaca- 
tions, generous dismissal pay, sick leave 
pay, paid insurance, veterans’ funds, 
elimination of geographical wage dif- 
ferentials, and for seniority as the chief 
basis of promotion. Similarly aimed 
at a shock-proof unionism are, of 
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course, the strenuous campaigns for 
enrolling foremen and office workers, 
for more power in management, and 
for a larger part in both domestic and 
world-wide politics and government. 

It is worth noting that all these 
drives differ considerably among the 
various organizations — and differ 
largely because of difference in the in- 
tensity of their post-war fears. 

Thus most AFL leaders expect fewer 
organizational jolts from V-E Day than 
do their CIO competitors. Because 
these latter have always had so much 
faith in the sales appeal of “‘ten cents 
more per hour,” they are widely con- 
sidered to have done a “lousy” job of 
building loyalty to the labor move- 
ment as an ideal worth devoted de- 
fense through thick and thin, in good 
times and bad. As soon, therefore, as 
rice fade for that ten cents (or for 

igger “take-home”), their membet- 
ships and dues, so say their competi- 
tors, can be expected to fall off seri- 
ously—at just the time, furthermore, 
when maintenance of membership 
(perhaps also union and closed shop) 
would be in jeopardy. 

Still further, among the smaller, so- 
called independent, unions led by 
Matt Smith, these fears of the great 
transition can almost be said to be 
transmuted into hope—hope that, 
once the wage elevator breaks down, 
multitudes of members in the biggest 
(CIO) unions will perceive that their 
officers have become too highly paid, 
too autocratic, too insulated and re- 
mote, too busy with their hectic in- 
ternal power intrigues, and too ab- 
sorbed with national and international 
politics to bother with the boresome 
gripes and “beefs” of their rank-and- 
file duespayers. 

Precisely this same hope or belief 
that big and allegedly unsold unionism 
will be easy picking is evidently shared 
by one John Lewis. His recent de- 
mand that coal be henceforth withheld 
from “consumers whose employees are 
engaged in a legal strike” could cer- 
tainly be made a mighty tool for wide- 
spread raiding. 

It is bad enough that this combina- 
tion of interunion fears and hopes has 
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persuaded many leaders toe threaten 
withdrawal from the federal labor 
boards at the same time that great 
numbers of their highly irritated mem- 
bers insist upon “wild-catting” against 
the same boards’ endless delays. The 
situation is, of course, made still worse 
by the almost complete agreement 
with which many leaders—in spite of 
the recent Johnston-Green-Murray 
pact—tell their members that profit- 
stuffed Big Industry now plots nothing 
less than the repeal of the Wagner Act 
and the complete destruction of 
unionism! 

Altogether, now that collective bar- 
gaining has largely given way to politi- 
cal finagling, no expert crystal-gazer is 
required for requisitioning an abund- 
ance of cold towels for the troubled 
brow of post-victory management. Cer- 
tainly if all this conglomeration of 
worker fears and hopes is to be stirred 
by the sharp stick of temporary ‘and 
spotty unemployment, the results look 
like a very unpleasant mess. 


Intraunion Battles 


To the current uncertainty, pending 
court decision, as to whether Selective 
Service demands the virtual destruc- 
tion of seniority for the benefit of the 
returning veterans, will be added the 
touchy difficulties of race and race dis- 
crimination in the matter of layoffs. 
Along with the probable intensification 
of the never-ending battle for closed 
shop is likely to come fresh outbreak, 
in some unions, of the quarrels for 
control between entrenched official- 
dom and rank-and-file, and, in others, 
between the pro-Americans and the 
pro-Russians, this last a power struggle 
only partially damped down while both 
fought Hitler, and likely to flare up as 
soon as these two nations are no longer 
front-line allies. These intraunion 
battles, needless to say, will hardly cool 
the prospective sizzling brew of slow- 
downs, “quickies,” legitimate and 
illegitimate strikes, jurisdictional tie- 
ups, and interunion raids. 

Bad as all this is, the manager 
might still offset his own fears of it 
with the hope that when, if, and as he 
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How the Manager Can Allay Workers’ Fears 


1. He can devote himself, now, to allaying 
his workers’ fears by discussing his (and their) 
problems with them, to convince them that his 
own concern over the ugly possibilities of post- 
war shutdown is as serious as theirs—and, now 
that unemployment insurance protects all from 
hunger, for much the same reasons. 


2. He can prepare, now, to give full, candid, 
and. above all immediate explanation of what- 
ever temporary or other layoffs may be required 
by his own plant's cutbacks, cancellations, and 
other reconversion difficulties. (It will be a 
tragedy if big, multi-unit industry proves itself 
too slow and unwieldy to show either the frank- 
ness or the speed demanded for the quick 
lessening of its workers’ worries.) 


3. He can also allay the fears of his workers’ 
leaders by assuring — and convincing — them 
that he desires, not the abolition of unions, but 
only their willingness voluntarily to respect his 
responsibilities as fully, and generally to play 
as fairly by him, as government compels him 
to respect theirs and to play by them. 


4. He further can make sure, now, that the 
fears of his immediate subordinates and his 
foremen are lessened by a_ better-than-ever 
understanding of company policies, programs, 


.and procedures, and of their individual respon- 


sibilities, authorities, and privileges with respect 
to them. 


5. He can build hope for a plantful of post-war 
orders by keeping his costs and prices down 


through utmost use of simple incentive systems. 
(Post-war wages will deserve the name of “too 
high” only if they fail to represent proportion- 
ately high individual output.) 


6. He can restore worker pride and the incen- 
tive of hope for advancement by resisting anew 
the recent efforts of government and others to 
destroy legitimate differentials for blue-shirt 
skill and white-collar responsibility. (It is a grim 
joke that Russia has learned by experience to 
increase these lures and rewards at the very 
time that we have been eliminating them.) 


7. He can also re-vitalize worker pride and 
ambition by using ratings and other yardsticks 
as the chief basis of promotions. (The current 
pressures for upgrading by seniority alone do 
not mean that workers have lost all hope of 
advancement via merit. It does mean that, as 
between service term and the boss’s whim or 
favoritism, they consider service term the lesser 
of two evils. They are as interested as ever in 
the internationally unique American institu- 
tion called the job ladder. But they want to 
know more about the nature and location of its 
rungs.) 


8. Finally, he can lean strongly upon the 
continuance of those prides of company and of 
individual job accomplishment which have 
never been so evidenced or so recognized as 
during these war years. For during these years, 
all of us have, as never before, measured our 
right to believe in our individual selves by the 
consciousness of our individual and company 
contribution to victory. 








is again free to bargain with his own 
fellow-workers across the table, he can 
come to effective understanding with 
them. Unfortunately, it has to be 
added that, rightly or wrongly, he has 
felt justified in harboring a different 
and additional fear. This Fe been the 
fear that his best efforts to keep his 
wheels a-turning peacefully would be 
stymied by a government which had 
been unable or unwilling to adopt any 
impartial and constructive labor policy, 
and which offered little assurance of 
giving him and his efforts a fair break 
—of showing proper patience before 
it would call “Time! You've had your 
chance at the 60,000,000 jobs we 
promised. Now it’s our turn!” 
Whether the observer has good 
es, bad eyes, or no eyes at all, what 
else can be perceived than, alike among 
workers, leaders, and managers, “‘prac- 
tically universal uncertainty and fear’’? 


What can the manager do about it? 
First and most important, he can get 
consolation by reminding himself that 
the big boss of the whole current labor 
situation is not industry, not unionism, 
not government, but public opinion. 
Regarding the other three, this big 
boss has learned a lot by observance of 
their performance during the country’s 
recent and greatest crisis. Already in 
many ways it is now showing renewed 
and more courageous willingness to 
“accentuate the positive, eliminate the 
negative,” and favor a fairer break for 
all the various in-betweens. Above all, 
this boss stands ready to.approve any 
and every effort, by whomever made, 
toward lessening that “practically uni- 
versal uncertainty and fear.” 

The manager can, accordingly, ex- 
pect enthusiastic sprouse if he con- 
siders such steps as the eight above. 

What all of us who together com- 


prise boss public opinion are or 
is this—that much, perhaps most, 0 
the troublesome idiosyncrasies of cur- 
rent worker behavior are to be blamed 
upon the war and its brood of post-war © 
fears. Small wonder if this evil brood 
fathers a huge tribe of post-war per © 
plexities and pains. But, in tackling 
these, it is worth noting that from this © 
same war, and the way our boys have © 
won it, we have also learned more than 
we ever knew before about the nobility © 


of our common American human na = 


ture. Furthermore, from top to bot | 
tom of our American public, we have © 
all of us learned about that nobility 7 
together. 
So thank God for victory—and 7 
bring along its heap of headaches! § 
American managers, men, and leaders, 
helped by the American public, have 
what it takes to handle them—and 
handle them together!’ 
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all-out war against still-strong Japan. 


SwirTLy FOLLOWING V-E, Day came the announcement 
of national policy which set up the signposts for indus- 
try to follow on the road which will lead eventually to 
reconversion, Washington decreed: 


1. Until further notice, top priority for production 
for the Japanese war. 


2. In the next 6 months, gradual cutbacks of 10 to 
15 percent in over-all munitions production. 


3. In the second 6 months, heavier cutbacks amount- 
ing to about 33 percent of present war production. 


4. Some temporary unemployment, probably not 
exceeding 2,500,000 at any one time within the year. 


5. Gradual reconversion, gradual relaxation of gov- 
emment controls, gradual use of WPB “spot” authori- 
zations for civilian goods production, and gradual 
telease of material to the free market by “open-ending” 
the unallocated portions of steel, copper, and aluminum 
now circumscribed by the Controlled Materials Plan. 





automobiles in 6 to 9 
number of household 


6. Manufacture of a “few” 
months and a “moderate” 
appliances somewhat sooner. 


7. Redeployment of the armed forces for all-out war 
against a still strong Japan and demobilization of about 
one soldier in four on a service-point basis. 





for scarce materials, but 72 selected industries can begin to 
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Importance of Vinson announcement lies in pattern of policy revealed. Nothing 
sudden and nothing big expected in civilian goods production during new phase of 


“Little fellows” 


to get best break in scramble 


<é >’? 
tool up” now 


Two days after Germany’s surrender, War Mobilizer 
Fred M. Vinson unrolled the blueprint for ‘Phase 
Two” of the war. Within the week a cloud of more 
specific announcements arose from the various govern- 
ment agencies which will have a part in reconversion. 

It quickly became clear that the real significance of 
the post-V-E Day announcements lay in the character 
of the policy they revealed rather than in the weight of 
their immediate economic effect. The announced “prob 
able volume of cutbacks for the coming year will amount 
to about $14,500,000,000, hardly more than 6 percent 
of the total national income for the same period. 

This means that, unless fundamental changes are 
made in the blueprint itself, there will be nothing sud- 
den and nothing really big about reconversion, especially 
in the next 6 months. 


Manpower 


A SURPRISINGLY LARGE number of people will be shaken 
up occupationally by the combined processes of indus- 
trial and military redeployment, however, Vinson pre- 
dicted that 1,500,000 workers will be temporarily unem- 
ployed in the next 6 months and 3,000,000 more in the 
6 months following. Add to these the normal 1,000,000 
of irreducible “turnover” unemployment, some 2,000,- 



























000 returning servicemen, and an additional 700,000 
still leaving civilian life for the armed services, and you 
get a very fluid manpower picture. 

War Manpower Commission field directors already 
have their orders: To use existing controls to make sure 
that needed munitions requirements are met and there- 
after to relax these controls wherever it is desirable for 
the purpose of keeping people employed. Over-all, 
Vinson predicts, there will probably be only 2,500,000 
unemployed at the end of the year. 


Cutbacks 


‘THE ANNOUNCED CHARACTER Of projected cutbacks is 
principally of significance to the metal trades. ‘The 
Navy program will steam ahead for the present, virtually 
unchanged. The Army, on the other hand, expects to 
knock out about $3,500,000,000 in contracts within 3 
months. The bulk of the cuts will fall in the ordnance 
field—240-mm. howitzers, 8-in. guns, 155-mm. how- 
itzers; artillery ammunition for 4.5 guns, 8-in. guns, and 
240-mm. howitzers; light, medium, and heavy trucks; 
light tanks; armored cars; 105-mm. tank destroyers; 
Garand rifles; automatic pistols; and 50-caliber machine 
guns. 

At the same time, production will be stepped up on 
large-caliber self-propelled artillery, Browning machine 
guns, distillation units, and landing vehicles. Big 
shifts will take place in the aircraft program later. 


Materials 


‘THUS MILITARY DEMANDS are expected to keep the ten- 
sion on steel, copper, textiles, lumber, and petroleum 
products, to name but a few, for which the underlying 
cause of shortage will still be lack of manpower. 

Small users of scarce materials will get the best break 
in the next 6 months, as far as the production of new 
items is concerned. Large users are already getting 
good-sized allotments for the manufacture of auto- 
mobile parts, farm implements, railroad replacement 
equipment, and the like—the production of which will 
probably be increased still more. 


The Selected 72 


Just BeForE V-E Day, WPB Chairman J. A. Krug 
granted AA-3 priority ratings for the purchase of 
machine tools and other make-ready equipment to the 
72 industries which will have the biggest reconversion 
problem. In addition to automobile manufacturers, 
already tooling up, are these 71 industries: 











Consumers’ durable goods: Domestic sewing 
machinery, domestic electric ranges, nonjeweled clocks 
and watches, metal flashlight cases, mechanical refriger- 
ators, domestic laundry equipment, electric fans, photo- 
graphic equipment, metal office furniture, flatware, 


jeweled clocks and watches, domestic vacuum clean 
sealed-beam lamps, small electric appliances, | 
mowers, wood furniture, metal household furmity 
fishing tackle and reels, metal caskets and vaults, bg 
instruments, bedding, bicycles, pianos. 


Commercial industrial equipment: Commercial » 
industrial refrigeration and air-conditioning €quipme 
and machinery and equipment for processing beveragg 
tobacco, and sugar. 


Machinery (construction): ‘Tractor equipment, bit 
minous equipment, concrete equipment and centrifug; 
pumps, crushing equipment, graders, miscellaneous cq 
struction machinery, power cranes and shovels, toqj 
rollers, track-laying tractors. 


Plumbing and heating: Boilers, radiators, sanitay 
enameled ware, and soil pipe and fittings made of cay 
iron; also commercial cooking equipment (not electric 
commercial dishwashing machines, direct-fired watd 
heaters (gas and oil), domestic cooking and heating 
stoves, electric water heaters, extended surface heating 
equipment, fabricated piping, formed steel sanitan 
ware, gas conversion and industrial gas burners, heating 
controls, high pressure steel boilers, indirect wate 
heaters, low-pressure steel boilers, mechanical stoker 
oil burners, plumbing fixture fittings and trim, rang? 
boilers and hot water storage tanks, steel septic tanks 
vitreous china and semivitreous or porcelain plumbing 
fixtures, warm air distribution equipment, warm ai 
fuinaces, water heaters, (coal and wood). 


Printing and publishing: Printing trades machinery. 


Service equipment: Barber and beauty appliance 
cash registers, floor machines, laundry equipment, office 
machinery, motion picture equipment (35 mm.), scale 
and balances, typewriters. 


“L” Orders 


Just arrer V-E Day Krug revoked 73 “L” orden, 
promised to clean out 200-odd more within a few 
months, and authorized non-war producers to plac 
orders for the three CMP materials—steel, copper, and 
aluminum—for delivery after July 1. But placing orden 
is one thing and getting deliveries is another. And 
Krug made it plain that manufacturers would have to 
scramble for anything left over after WPB-authorized 
orders had been filled. He also kept a tight grip o 
plant inventories. 

Possibly the most significant aspect of the Krug 
announcement, therefore, was his issuance of AA‘ 
priority ratings, effective July 1, to manufacturers who 
produce less than $50,000 in goods per quarter. Thi 
won't trump an essential civilian rating, to be sutt, 
but it will give the “little fellows” a leg up on the big 
ones in the tussle for any materials in the free market. 

Lifting of “L” orders affects: Galvanized ware and 
metal-coated equipment; electric pumps; paper mill 
machinery clocks; excavators; hand trucks; industria 
and wire cloth for paper-making; commercial coil and 
tube assemblies; and resistance welding equipment. 
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Limited civilian radio production is indicated as soon 
as military requirements fall below 90 percent of the 
average monthly delivery rate for the first quarter. 

An interesting wrinkle: Small civilian planes will 
beat automobiles to the market by some months. ‘This 
suggests the thought that some war manufacturers, 
when cutbacks occur, may be given freedom to use up 
inventories in their own plants and keep their 
employees busy on some worthy product—outside labor 
shortage areas, of course. 


Wage Controls 


Ture Lirtte STEEL FORMULA was given a “duration” 
lease of life, as was labor’s no-strike pledge. In its first 
significant post-V-E Day move, WLB authorized civilian 
goods manufacturers to work out their own wage struc- 
tures without waiting for WLB approval, if no change 
in price ceilings is required. New schedules must be 
reviewed by the Board, at all events. 

This small exception merely emphasized the rule that 
wage and price control will be maintained until further 
notice. And OPA chipped in soon afterward with a 
new announcement on the pricing of new items. 

WLB Chairman George W. ‘Taylor explained that, 
in this move, “the Board in a sense has put its chips on 
collective bargaining.” ‘There was talk in labor circles 
for a time of suspending the no-strike pledge in non-war 
plants but this died quickly. One difficulty would be 
that of drawing the line in plants partially on war, and 
partially on non-war, production. 





Taxes 


CorPORATE TAX CONCESSIONS to encourage reconversion 
are clearly in prospect. Secretary Morgenthau of the 
Treasury, Chairman George of the Senate Finance Com 
mittee, and Chairman Doughton of Tlouse Ways and 
Means are agreed on a five-point legislative program to: 





1. Increase the excess profits tax specific exemption 
from $10,000 to $25,000 effective at the beginning of 
the 1946 tax year. 

2. Provide that the post-war credit of 10 percent of 
the excess profits tax be taken curret ntly with respect to 
tax liabilities of 1944 and subsequent years. 

3. Advance to January 1, 1946, the maturity date of 
an estimated $1,500,000,000 of outstanding excess profits 
tax post-war refund bonds. 

4. Provide for speeding- up of refunds resulting from 
carry-backs of net operating losses and unused excess 
profits edits. 

5. Provide for acceleration of refunds resulting from 
the recomputation of deductions for amortization of 
emergency facilities. 

Broad reductions in over-all tax rates are not in the 
cards, however, until after V-J Day. Both President 
a and Secretary Morgenthau have made this 
plain 


Vinson Report 


QuESTIONS AND ANSWERS from the report sent to the 
President May 9 by Fred M. Vinson, Director of War 
Mobilization, give industry a good picture of what's 
ahead: 





Distribution of Cutbacks 


How will production cutbacks be distributed? Cut- 
backs will be spread as evenly as possible. However, the 
changed nature of the Pacific war will affect differently 
the output of different industries, different areas, and 
different plants. In general, it is planned to cut back 
production first in tight labor areas, so that work oppor 
tunities may be equalized. 


Relaxation of WPB Controls 


How will production of civilian goods get started? The 
WPB will release its controls as quickly as possible. 
Some can be removed entirely, others may be released 
on a local basis in the light of local needs for wat pro- 
duction. Among the steps which WPB has already 
taken, or will take in the near future, are: 


1. Restoration of the complete operation of the spot 
authorization plan for approving civilian production 
through district and regional offices of WPB. 


Revocation of a number of orders which at present 
restrict, or prohibit, the manufacture of certain minor 
durable and semi-durable consumer goods, or that limit 
the use in such articles of materials which now are no 
longer critical. Gradual revocation of these orders has 
already begun. 


“Open-ending” the Controlled Materials Plan 
(CMP) so that copper, stecl, and aluminum, now chan- 
neled entirely by allotments to war production, may be 
released also to civilian manufacturers for purchase 
in the free market in such quantities as are no longer 
needed for war or essential civilian purposes. 


4. Removing of “rating floors” from a number of 
items, now under WPB orders, to permit delivery or 
production of these items without a special WPB 
priority. 


5. Positive priority assistance for smaller manufac- 
turers and veterans in obtaining needed materials and 
components so that each will have a fair chance to get 
his share, 


Equipment for the Home 


When will it be possible to buy new equipment for 
the home—radios, washing machines, vacuum cleaners, 
furniture? Some of the appliances should be available 
in limited numbers within a year. Washing machines, 

refrigerators, and other badly needed items will un- 
doubtedly go into production first. Some household 
needs, such as electric irons and stoves, have been 
produced in limited quantities during the past two or 


























































three years and production probably will be stepped 
up in three to six months—as skilled manpower and 
materials permit. 

Provision must be made to see that the most essen- 
tial civilian needs, such as those of hospitals, are filled 
first. If there are any appliances left over, they will 
probably be sold without rationing. 

Some civilian radios should be available within the 
year, but present plans indicate a tight situation. Some 
items of furniture will continue to be available, but 
shortages of lumber and heavy textiles may limit pro- 
duction. Generally, as soon as materials are available 
for civilian production, furniture again will have metal 
fittings and hardware as in pre-war models, 


New Automobiles 


When will it be possible to get a new automobile? A 
few cars may be coming off the assembly lines in six to 
nine months but it will be a long time before they are 
produced in really large quantities, and there cannot be 
enough to meet pent-up civilian demand in less than 
three years. OPA will see that the most essential users 
get the first available cars under present rationing 
program. 

Spare parts to keep present cars rolling will continue 
to be produced at a very high rate. Last year the WPB 
programmed the manufacture of $750,000,000 worth of 
auto and truck parts. Cars at tne average nearly eight 
years of age, truck nine years, and many will have to 
last three to four years longer. Greatest parts shortage 
is in batteries and tires. Need for care of cars was never 
greater than today. 


New Homes 


Will it be possible to build new homes soon? Home 
building already is under way on a limited scale where 
necessary to relieve congestion, but only where man- 
power and materials can be spared. Many kinds of 
building materials will probably remain in short supply 
for some time. However, returning veterans are given 
priorities for home building; priorities also are granted 
in cases of hardship. Restrictions on home building 
will not end until manpower and materials are generally 
available. At least 250,000 homes and apartments are 
expected to be built during the next 12 months, 
although the figure might be as high as 400,000. 
Essential repairs can be made now. 


Surpluses of War Goods 


Will surpluses of war goods be available to civilians, 
thereby helping to supply the demand for new civilian 
goods? Surpluses will be sold mainly through dealers 
and distributors, not to individual consumers. An 
exception to that rule is provision for direct sales to 
veterans who wish to buy surpluses to establish them- 
selves in business, the professions, or agriculture. While 
total surpluses are expected to run into many billions, 
surplus consumer goods are not likely to amount to 
enough to. compete seriously with new production. 
Instead, they should serve a useful purpose in filling 


civilian needs for many items that will be difficult 
to obtain before manufacturing gets into fy] 
production. 


Control of Wartime Inflation 


Will wartime inflationary pressures continue after V-E 
Day? Yes. They will be serious. Purchasing power 
will continue to exceed supply. ‘Total income will 
continue to be high. 

Price and rationing controls, wage controls, high 
taxes, and continued War Bond sales will be essential 
in keeping consumer buying within bounds. People 
will be encouraged to buy only what they need and to 
keep up their War Bond purchases. 

OPA will continue price ceilings on items now avail- 
able and will establish prices on newly manufactured 
goods. These will be continued to prevent inflationary 
tendencies. Production of more civilian goods will not, 
for a while, make price control easier. 


Continuance of Wage Controls 


Will wage controls be lifted? Removal of wage con- 
trols at this time would be certain to increase the cost 
of producing goods. Producers would have to charge 
higher prices to cover their costs of production. ‘This 
would cause the cost of living to go up. As the cost 
of living rose, wages would have to be raised again. 
Such a merry-go-round of wage and price increases not 
only would fail to help workers, but also would be a 
sure way to bring on a collapse after the war. Both 
prices and wages must be stabilized as long as this 
danger exists. Stabilization does not mean that wages 
will be frozen. Unfair wage rates will be adjusted; sub- 
standard wages will be raised. 

The War Labor Board has the power to set floors 
under wages as well as ceilings over them. This 
power can be used when it appears that wages are likely 
to be forced downward rather than upward, and every 
attempt will be made to prevent drastic and unwat- 
ranted wage cuts, 


Length of Work Week 
Will the 48-hour work week continue after V-E. Day? 


In many industries and communities, yes. As victory 
over Japan draws near, workers in consumer goods indus- 
tries may return gradually to the 40-hour week. War in- 
dustries will, however, remain on the 48-hour schedule, 
except possibly in construction of merchant ships in 
which the emergency program runs out December 31, 
1945, or in those war industries which have taken a 
heavy cutback and where pay rates are high, 


Reduction of Taxes 


Will there be an early reduction of taxes? This matter 
will be decided by the Congress, but it has been 
recommended that no general reduction in taxes be 
made until after Japan is defeated. New tax programs 
are being planned for the post-V-E Day period to 
stimulate reconversion and new enterprises, 
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1. Why Motion-Time Standards 


EVERY SECOND OF THE WORKING DAY 
American industry needs more than 
200,000,000 manual motions! In one 
og an average worker moves his 
ands 5000 miles, a distance equal to 
crossing the Pacific Ocean! 
_ Throughout the history of scientific 
industrial management, increasing em- 
phasis has-been accorded the need for 
correct work motions in factory oper- 
ations—for maintaining reasonable 
productivity and eliminating unneces- 
saty fatigue. Educating management 
and labor to the value of motion 
economy and work simplification has 
developed one of industry’s most 
powerful weapons against waste. 
Motion study and work simplifica- 


tion have achieved such prominence 
throughout industry that many people 
have come to overlook the importance 
of time study in not only achieving, 
but also maintaining, high factory per- 
formance. From actual experience it 
is apparent that the full benefits of 
* * & 


The authors wish to make due acknowl- 
edgment to S. F. Benner (now works 
manager of the Watsontown, Pa., plant of 
Philco Radio Corporation), with whom 
they were associated in 1936, and under 
whose guidance this work on motion-time 
standards was first undertaken. 


work simplification are not obtained 
unless it is possible accurately to 
measure the amount of work that has 
been eliminated by the improvement. 

Contrary to the impression pre- 
sented by many texts, the pure sci- 
ence of accurate time study has no 
connection with motion study. Time 
study seeks to measure the time re- 
quired to perform a task, whereas mo- 
tion study seeks to reduce the time re- 
quired. Scientific time study measures 
performance and therefore puts the 
worker on his mettle. It tells him what 
is a fair day’s work for a fair return in 
wages. 

There has for, many years been a 
great deal of criticism directed at time 
study engineers and so-called “efhi- 
ciency engineers.” To some extent 
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WHICH IS RIGHT? 
































FACTORY “A” 
1430 PIECES 


























FACTORY “B” 
2300 PIECES 








Of 100 rates established on a simple manual operation by 100 expe- 
rienced time study men, 62 were different. And the variation between 
the loosest and the tightest rates was 61 percent 


the criticism is justified, as the follow- 
ing would indicate. 

_ At an industrial conference more 
than 100 time study men from dif- 
ferent industries were tested on the 
simple operation of placing a washer 
on a bolt. Conditions were standard- 
ized, each man was given samples of 
the parts, and films of the operation 
were shown. 

Of the 100 rates established, 62 
were different! In no case did more 
than three experts agree on any value. 
If the operation had been performed 
in each of the plants represented, labor 
standards would have shown a varia- 
tion of 61 percent. In other words, a 
worker in one plant would be required 
to produce 2300 pieces per hour, 
whereas a worker‘ in a neighboring 
plant would be required to assemble 
only 1430 units to earn the same 
wages! 

Scientific management demands 
that manual motions be measured in 
terms of time, not for the fast worker, 
not for the slow worker, but for an 
average against which all may be com- 
pared. For more than 60 years such 
measurement has been attempted by 
dividing an operation into elements 
and observing the duration of each 
with a stopwatch. To the opponents 
and critics of time study, the stop- 
watch has symbolized its inadequacies. 

Educated workers do not object to 
time study or to wage incentive plans. 
Basically they favor such systems, but 
they object to production rates based 
on human judgment. People want to 
be given = opportunity. They fear 
partiality. They distrust a system that 
does not have a sound scientific basis 
which can be summarized in printed 
form. They are suspicious of anyone 
who rates their efficiency upon noth- 
ing more concrete than his opinion of 
their skill and effort. 

What is clearly necessary, if time 
study is to gain the complete confi- 


98 


dence of operators, unions, manage- 
ments, and those in “certain high 
quarters,” is a common scientific basis 
for the establishment of true labor 
standards in all industries. When such 
information is finally available and ac- 
cepted, the results will make possible 
a bridge of fair dealings to span much 
of the present industrial turmoil—a 
bridge over which management and la- 
bor can move with confidence and 
harmony toward a sound system of 
wage payment. 

The following discussion of the ap- 
plied mathematics of manual motion 
is offered not as a panacea, but rather 
as a means of arousing interest in a 
modern method of establishing rates 
quickly as well as accurately, yet avoid- 
ing errors inherent in the stopwatch 
technique. 

In the discussions to follow, all val- 
ues and data are in terms of single 





motions; for example, in picking Up a 
pencil, there are actually three separ. 
ate movements, not just one: 


1. Movement of the hand to th 
pencil 
2. Grasping of the pencil by clo. 
ing the fingers 
3. Return motion carrying the pen. 
cil toward the paper 


In motion time analysis each mo 
tion is analyzed separately. The sim 
of the times for the three motion 
equals the over-all time required tp 
pick up the pencil. 

For some time those interested have 
sought to measure the properties of 
the human body as they affect indus 
trial performance. Applied to time 
study, this work culminated in the 
development of tables showing the 
time to be allowed for performing mo- 
tions with the various body member 
according to the distance moved. The 
time values in the table below afford 
some idea of the results obtained by 
four leading engineers in the field. The 
values have contributed toward even. 
tual establishment of consistent time 
study standards in that they “broke 
the ice,” stimulated thinking along 
scientific lines, and gave others a basis 
on which to work. 

At first glance there appear to be 
irreconcilable discrepancies in the 
times established. Actually the differ 
ences, although serious, are not 9 
great as they seem. When each value 
is applied in accordance with its origi 
nator’s interpretation, somewhat more 
consistent answers result. 

There are, however, two major tea 
sons why these time values are not 












































Finger * 


0.0018 
0.0017 
0.0017 
0.0015 





Forearm 6” 


0.0019 
0.0029 
0.0033 
0.0025 





] 8” 


0.0030 
0.0064 
0.0080 
0.0045 
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Four experienced time study engineers set the above time values om 
three simple manual motions. The inconsistent results illustrate need 
for standards that take all important variables into account 
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entirely satisfactory in evaluating fac- 
tory operations: 

]. The time values do not recognize 
the additional time required to com- 

nsate for factors such as weight han- 
dled, control necessary, size and shape 
of various objects. 

2. Athough distinctions between 
similar body members are clearly set 


forth in the literature, they prove dif- 
ficult to recognize in actual practice. 


Accordingly, it is desirable to set 
up motion-time standards which take 
into account all important variable 
factors occurring in practice, are sim- 
plified so that they can be used quickly 
and conveniently in time study work, 
and can be easily understood. 


2. Four Major Variables 


Wuen Sir Isaac Newrown first re- 
corded the laws of motion, they were 
considered only in connection with in- 
animate objects. However, experiments 
have shown that the same laws apply 
to motions of the human body. It is 
only the complexity of man’s physical 
structure that has inhibited a more 
complete analysis of the relations be- 
tween time required and (1) distance 


moved, (2) body member used, (3) 


manual control involved, (4) weight . 


carried: 


1. Distance Moved. Other things 
being equal, it takes Jess time to move 
a short distance than to move a long 
one. This applies whether the move- 
ment be walking along the street, rid- 
ing a bicycle, sailing a boat, or moving 


the arm. The shorter the distance, the 
shorter the time—hence the prover- 
bial “short cut” to save time. 

Other facts about time and distance 
may not be so apparent at first. For 
example, to move the hand 10 inches 
requires less than twice as much time 
as to move it 5 inches; the farther it is 
moved within normal limits, the faster 
it travels per inch. 

The photograph on this page was 
taken with the aid of a high-speed, 
high-intensity, stroboscopic lighting 
unit. The time interval between ex- 
posures is constant. Note that the 
distance between exposures increases 
as the hand is moved away from the 
zero position. This represents the 
starting acceleration. The decelera- 
tion that takes place at the end of the 
motion is represented by the decrease 
in the distance between exposures as 
the hand approaches the 15-in. mark. 





TYPES OF MOTIONS 





TOSSING CIGARETTE 


MOVE TO TOOL 


THREADING NEEDLE 


LIFTING WEIGHT 
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Photograph of 15-in. arm motion with stroboscopic light unit. 
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Dis- 


tances between exposures reveal effect of starting acceleration and 
deceleration at end of motion as hand approaches mark 
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Obviously the function of the 
movement is often more important 
than the distance moved. The 
difficulty, skill, effort. or care in- 
volved all influence the time re- 
quired to perform the motion 


2. Body Member Used. The human 
body consists of a group of coordinated 
movable parts. The hands, arms, 
trunk, and legs are mechanisms that 
obey the laws of motion. Therefore, 
as in physics, any reliable calculations 
dealing with time must be based on 
the size, shape, weight, and the lever- 
age arrangements of the bones and 
tissues. In time study, these factors 
are classified by indicating the name 
of the body member involved. 

Several years of experience have in- 
dicated that the following classifica- 
tion of body members is most practical 
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’ Analysis of Control Required in Representative Manual Motions - 








- < 3 : | Control Work Factors. 
Motion Description 


cow 





1. Toss Washer Into Totepan 
a. A tossing motion does not require that the hand be brought to a definite stop. 


b. The directional control required is negligible because the totepan provides 
a-large target area. 


c. No care is required; no likelihood of danger or injury. 
d. No change of direction is involved in the motion.. 


Note: This type of motion is very simple to perform and therefore requires no 
control. Most ballistic-type motions such as striking a key or walking are also 
analyzed as requiring no control. 
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2. Align Plug Over Hole os l es sa l 
a. This type of motion requires directional control to guide the plug directly 

over the hole, but does not require muscular control to bring the motion to a 

definite stop, since the plug will drop in the hole when properly aligned. 


Note: The number of aligning motions required in a given operation will vary 
depending on the clearance between the parts. 
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3. Carry Small Peg to Hole l l <a ve BS 
a. The movement of the arm in carrying the peg to the hole, prior to alignment 
or insertion, requires both a.definite stop and directional control. 
Note: Most motions made prior to the assembly of one small part to another 
require both a definite stop and directional control. 
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4. Move Arm to Grasp Very Small Part l l we oe 


a. In addition to a definite stop, directional control is required when moving 


to grasp a very small part, since it presents a limited target area toward which 
the hand moves. 
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5. Move Arm to Place Delicate Part,on Bench l - 1 ne 2 


a. This motion involves a combination of definite stop at the bench top, plus 
care to prevent damage to the part as it touches the bench. 
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6. Reach Behind Panel to Grasp Bolt l Fae! OF ] 2. 


a. This type of motion requires a change of direction to move around the panel 
and at the same time requires a definite stop preparatory to the grasp. 

Note: The presence of the change of direction type of control is rare in well- 
planned motion patterns. 
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7. Move 1-In. Micrometer to Shaft Prior to Measuring l l l ie, ae 
a. Muscular control is required to bring the micrometer to a definite stop. 


b. Directional control is required because of limited clearance between the 
shaft and the jaws of the micrometer. 


c. Care is required to prevent striking the micrometer against the shaft. 
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8. Move Arm Around Post to Assemble Screw to Hole _ l ee & ; ] 3 


a. This type of motion requires a combination of a definite stop, directional 
control, and a change of direction. 
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involved in representative motions. It proves how in the performance of any manual motion 
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for the application of motion-time 
yalues: 

Finger, hand, forearm, arm 

Foot, leg, trunk 


In this article, discussions of the 
time required for movements pertain 
to those used in the performance of 
manual work over prolonged periods. 
As the human body has only limited 
recuperative ability, the worker in a 
shop or office must adjust his expendi- 
ture of energy so that with normal 
rest periods he can continue produc- 
tion throughout his working year. In 
an emergency he may easily move his 
forearm or trunk as quickly as his fin- 
ger, but obviously he would be ex- 
hausted if he were to attempt as many 
am movements in a day as it is pos- 
sible for him to make with his fingers. 

In the shop a worker’s pace must be 
coordinated with the  recuperative 
powers of his own body. He cannot 
expect to dissipate more energy over 
a Ning period of time than he can 
build up. 


3. Manual Control Involved. Work- 
ers do not calculate mathematically 
the forces involved in their manual 
movements, but they have learned 
from experience that it is necessary 
to vary the speed of motion with the 
task at hand. Actually, in the shop, 
the efficient worker makes each move- 
ment as rapidly as possible provided 
the speed is consistent with the over- 
all rhythm of the job itself. 

Manual motions do not differ basi- 
cally from any others. If the hand is 
to be moved to perform a delicate 


task, such as painting a picture or as- 


sembling a watch spring, it is neces- 
sary that the forces affecting the mo- 
tion be carefully coordinated. The 
weight of the member itself, the in- 
strument or brush it carries, the speed 
of motion, and the exertions of the 
many muscles must all be blended into 
a controlled movement if accuracy and 
precision are to be obtained. 

For example, in the familiar mo- 
tions involved’ in eating and drinking, 
some manual movements may require 
more control than others. 
understood that more time is required 
to carry a brimming cup of hot coffee 
to the lips than to move the same 
distance with a napkin. The former 
motion is more difficult and hence 
slower because care is necessary to 
avoid spilling the coffee, and to pre- 
vent the cup from colliding with the 
teeth. The same principles are true 
in factory operations. Men perform- 
ing crude work may move rapidly and 
with little care. The same men: on 
delicate jobs must apply skill—and 
move more slowly, using control. 
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Therefore, in establishing the time 
allowance for any manual motion, it 
is necessary to consider the amount of 
control involved in the motion. 


4. Weight Carried. A sprinter may 
be able to run 100 yards in 10 sec- 
onds. However, no matter how great 
his stamina or how perfect his 
physique and skill, a 20-lb. weight 
would slow him down. 

Plain as the weight-time relation- 
ship may be, few industrial time study 


departments are-set up to compensate 
scientifically for manual’ motions in 
proportion to weight carried. Nor in 
most cases is the resistance involved in 
lever manipulation, in rubbing, sand- 
ing, and filing motions adequately un- 
derstood in terms of time. 

The worker recognizes the effect of 
both weight and resistance on his work 
motions and is rightfully concerned, 
because without full consideration of 
this factor, fair wage payment is not 
possible. 


3. How Data Were Collected 


A THOROUGH StrubyY of manual motions 
has revealed that several additional 
variables exist, such as direction of the 
motion and location of the work area. 
The study is of scientific value, but in 
actual use is too unwieldy for prac 
tical application, since it is a difficult 
and lengthy process to separate six or 
seven variable elements when rating 
an operation. Furthermore, the effect 
of the additional variables on total 
time values is relatively negligible. 
The moving times on which con 
clusions in this article are based were 
derived from the analysis of more than 
1500 elemental time studies of punch 
press, assembly, plating, and various 


machine operations typical of the av- 
erage manufacturing plant. Since all 
industrial operations are related in 
terms of manual motions, the results 
are applicable to practically any type 
of factory work, 

When the experimental data were 
plotted, prior to the establishment of 
motion-time standards, certain basic 
inconsistencies seemed to exist. How- 
ever, after study, what appeared to be 
illogical became clear fact. 

lor example, there seemed to be no 
logical reason why all methods of dis- 
posing of a bolt should not require 
the same time; however, the data 
showed that. when the motion was 








_ Work Factor Value of Weight or Resistance 








































It is easily. 





























Re “| 
i No. of Weight or Resistance Work Factors 
Pelee asl Gs Shea. aca giv 
a | Pounds | Pounds Pounds — 
x L Over Inc.|Over Inc.| Over Inc.| Over Inc. 

. ; Male | 0 %l % 2% 2% 4414 &23X4Up 
wingertiend Female} 0 %| % 1M 1% 21/2 Up 

Male 0 2 2 7 17 13 113 U 

Ar Pp 

- i Female} 0 l ] 3¥ai 34% 641 64% Up 
- «| Male | 0 3 /]3 #13 {13 Up 
Forearm Swivel"! Female] 0 1%] 1% 644 6% Up 
Male | 0 5S | 5 22 {22 Up 
ae Female] 0 2%| 2% 11 {11 ‘Up 
Leg Male | 0 8 8 42 42 Up 
Female} 0 4 4 21 {21 Up 

Male} 0 11 |11 58 [58 Up xis 
Trunk Female} 0 5%| 5% 29 [29 Up 

*Note: Forearm swivel work factor limits are expressed in inch-pounds 
of torque. 








Weight to be moved in making the 


motion is measured; table supplies 


number of work factors to be used in classifying the motion 


MAY, 1945 


101' 













































































































































a s . ane 
Motion-Time Table. ,. 
hiciemee Work Factors Dietonce Work Factors r 
Moved, Inches | Basic 1 2 ] 3 4 || Moved, Inches} Basic l | 2 | 3 Bix j 
(A) Arm — Measured at Knuckles — (L) Leg — Measured at Toe 
1 .0018 .0026 | .0034 | .0040 | .0046 I .0021 0030 | .0039 | .0046 | 0053 
2 .0020 0029 | .0037 | .0044 | .0050 2 .0023 0033 | .0042 | .0051 | .0058 
3 .0022 .0032 | .0041 0050 | .0057 3 .0026 0037 | .0048 | .0057 | 0065 
4 .0026 .0038 | .0048 | .0058 | .0066 a .0030 .0043 | .0055 | .0066 | .0075 
5 .0029 0043 | .0055 | .0065 | .0075 5 .0034 0049 | .0063 | .0075 | .008% 
6 .0032 .0047 | .0060 | .0072 | .0083 6 .0037 0054 | .0069 | .0083 | .0095 
7 .0035 0051 0065 | .0078 | .0090 7 .0040 0059 | .0075 | .0090 | .0103 
8 .0038 .0054 | .0070 | .0084 | .0096 8 .0043 .0063 | .0080 |; .0096 | Olio 
9 .0040 0058 | .0074 | .0089 | .0102 <i .0046 0066 | .0085 |} .0102 | .O117 
10 .0042 .0061 .0078 | .0093 | .0107 10 .0048 .0070 | .0089 | .0107 | .0123 
ll .0044 0063 | .0081 .0098 | .0112 ll .0050 .0072 | .0094 0112 | .0129 
12 0046 0065 | .0085 | .0192 | .0117 12 .0052 .0075 | .0097 | .0117 | .0134 
13 0047 .0067 | .0088 | .0105 | .0121 13 .0054 .0077 | .0101 0121 | .0139 
14 .0049 0069 | .0090 | .0109 | .0125 14 .0056 0080 | .0103 | .0125 | .0144 
15 .0051 .0071 0092 | .0113 | .0129 15 .0058 0082 | .0106 0130 | .0149 
16 .0052 0073 | .0094 | .0115 | .0133 16 .0060 0084 | .0108 ; .0133 | .0153 
17 .0054 0075 | .0096 | .0118 | .0137 17 .0062 0086 ; .0111 | .0135 | .O1S8 
18 .0055 0076 | .0098 | .0120 | .0140 18 0063 |* .0088 | .0113 | .0137 | .016) 
19 0056 0078 | .0100 | .0122 | .0142 19 0065 | .0090 | 0115 | .0140 | .0164 
20 .0058 | °.0080 | .0102 | .0124 | .0144 20 .0067 .0092 0117, | .0142 | .0166 
22 .0061 .0083 | .0106 | .0128 | .0148 22 .0070 0096 {| .0121 0147 | 0171 
24 .0063 0086 | .0109 | .0131 | .0152 24 .0073 0099 | .0126 | .0151 | .0175 
26 .0066 0090 | .0113 | .0135 | .0158 26 .0075 0103 | .0130 | .0155 | .0179 
28 .0068 0093 | .0116 | .0139 | .0159 28 .0078 .0107 | .0134 | .0159 | .0183 
- 30 .0070 0096 | .0119 | .0142 | .0163 30 .0081 0110 } .0137 | .0163 | .0187 
35 .0076 0103 | .0128 | .0151 .0171 35 0087 0118 | .0147 | .0173 | .0197 
40 .0081 0109 | .0135 | .0159 | .0179 40 0093 | .0126 | .0155 | .0182 | .0206 
Weight Male; 2 7 13 Up - Weight Male| 8 42 Up - 
(Pounds) Fem. 1 3l2 6% Up : K Pounds) Fem. 4 21 Up - 




















Values in table are not a record of actual perform- 
ance (fast or slow), but represent what can be ex- 


tossing the bolt into a totepan, it took 
considerably less time than when the 
bolt was placed in an assembly, even 
though the distance moved by the arm 
was the same. The reason is simple 
enough; in the latter case, it was neces- 
sary for the hand to slow down prior 
to placing the bolt so as not to over- 
shoot the target. 

Also the data were questioned when 
it was found that tossing a 2-lb. part 
into a large transport took no longer 
than an empty hand moving over the 
same distance to grasp a small tool at 
the workbench. in it became nec- 
essary for the hand to slow down be- 
fore grasping the tool, while in the 
tossing motion no such control was 
necessary. Similarly the data indicated 
that to toss a 12-Ib. part into a large 
transport took just as long as to trans- 
port a 2-Ib. part to a punch press die. 

In the shop the time for two 4-in. 
motions may differ as much as 200 
percent, and a 3-in. motion often re- 
quires twice as much time as a 6 in. 





motion even though it is only half as 
long. 

From the above it is evident that 
movements of exactly the same length 
may take different times, while move- 
ments of different lengths may take 
the same time. Obviously the func- 
tion of the movement is just as im- 
portant as, sometimes more important 
than, the distance moved or the body 
member used. In classifying each mo- 
tion by its function, it is apparent that 
the time values seem to follow a fixed 
pattern and that the number of vari- 
able factors is more important than 
the type of motion. 

The amounts of control (skill or 
care) required to perform a given mo- 


pected from an operator working with good skill 
good effort, under standard working conditions 


tion can be converted into facton 
which are interchangeable in terms of 
their effect on the time required to 
perform a motion. 

This reasoning led to a new and sig- 
nificant concept which has been 
described as the work factor—essenti- 
ally a device for rapid, simplified class- 
ification of the variables which exist in 
manual work as they influence moving 
time. Briefly, the work factor is an 
‘index of the difficulty, skill, effort, or 
care involved in the performance of 
manual motions. All other variables 
being constant, the greater the num- 
ber of work factors, the longer is the 
time required to perform a given 
movement. 


4. Identifying Work Motions 


CLASSIFIED TIME VALUES set up in 
tables can be accurately converted into 
shop rates for any combination of 
manual motions involved in a given 


operation. In brief, a yardstick is 1 
quired by which the. difficulties im 
volved in all motions can be easily 
recognized and measured so that time 
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a Work Factors a Work Factors 
Moved, Inches | Basic l 2 | 3 | 4 || Moved, Inches} Basic l | 2 | 3 | 4 
(T) Trunk — Measured at Shoulder (F, H) Finger-Hand — Measured at Finger Tip 
] .0026 .0038 | .0049 | .0058 | .0067 l .0016 | .0023 | .0029 | .0035 | .0040 
2 .0029 0042 | .0053 | .0064 | .0073 2 0017 | .0025 | .0032 | .0038 | .0044 
3 .0032 .0047 | .0060 | .0072 | .0082 3 0019 | .0028 | .0036 | .0043 | .0049 
4 .0038 0055 | .0070 | .0084 | .0096 4 .0023 | .0033 | .0042 | .0050 | .0058 
.0043 .0062 | .0079 | .0095 | .0109 : 
; 0047 | .0068 | .0087 | .0105 | .0120 pre pase rise : - ; 
ounds) Fem. 1Y% 2 Up - 
7 .0051 .0074 | .0095 | .0114 | .0130 
- 0054 | .0079 | .0101 | :0121 | .0139 (FT) Foot — Measured at Toe 
9 .0058 0084 | .0107 | .0128 | .0147 l 0020 | .0029 | .0037 | .0044 | .0051 
10 .0061 0088 | .0113 | .0135 | .0155 2 .0022 | .0032 | .0040 | .0048 | .0055 
ll 0063 | .0091 | .0118 |-.0141 | .0162 3 .0024 | .0035 | .0045 | .0055 | .0063 
12 0066 .0094 | .0123 | .0147 | .0169 4 .0029 | .0041 | 0053 | .0064 | .0073 
13 .0068 .0097 | .0127 | .0153 | .0175 Weight Male 22 Up 2 . 
14 .0071 0100 | .0130 | .0158 | .0182 (Pounds) Fem.| 2% 11 Up . ’ 
15 .0073 0103 | .0133 | .0163 | .0188 
16 .0075 0105 ‘| .0136 | .0167 | .0193 (FS) Forearm Swivel—Measured at Knuckles 
17 .0078 0108 | .0139 | .0170 | .0199 | 45° .0017 .0022 | .0028 | .0032 | .0037 
18 0080 | .O111 | .0142 | .0173 | .0203 go° .0023 | .0030 | .0037 | .0043 | .0049 
19 0082 | .0113 | .0145 | .0176 | .0206 135° 0028 | .0036 | .0044 | .0052 | .0058 
20 .0084 0116 | .0148 | .0179 | .0209 180° .0031 .0040 | .0049 | .0057 | .0065 
Weight Male; 11 58 Up - - Torque M. 13 Up . . 
(Pounds) Fem.| 5% 29 Up - - (Inch-Pounds) P.| 1% 64 Up - - 
Work Factor Symbols Walking Time Visual Inspection 
30” Paces Focus 002 
ight or Resistance . . 
P a Control (Steer) TYPE l 2 OVER 2 Inspect 003/point 
P Care (Precaution) General 015 .026 .012 -+- .008/Pace 
U Change. Direction Restricted 018 .030 012 +- .010/Pace 
D Definite Stop Add .010 for 120° — 180° Turn at Start 














Allowances for fatigue, normal delays, and personal 


table. Compensation of this nature must be estab- 


needs are not included in the values in the above lished to fit the needs of the specific plant 


values can be quickly and accurately 
applied from a “motion-time table.” 

Distance is perhaps the easiest of 
the variables to recognize. All that is 
necessary is to measure it with a scale 
and select on the motion-time table 
the value indicated. 

Identifying the body member used 
is merely a matter of observation. In 
the performance of manual work it is 
easy to recognize whether the foot, 
am, finger, etc., is being used. 

Control is the most complex and 
deceptive of the variables influencing 
manual motions, because’ there is no 
physical measuring device with which 
its effects can be checked. With no 
definite units such as inches or pounds 
for.control, the previously mentioned 
work factor becomes a means by which 
the several types and degrees of con- 
trol can be classified. The following 
types of manual control are most com- 
monly encountered in industrial work: 


1. Definite Stop (manual control 
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required to terminate a motion with a 
definite stop). 


2. Directional Control (manual 
control required to direct or steer a 
motion through limited clearance or 
toward a small target area). 


3. Care (manual control required, 
or precaytion exercised, to prevent 
damage or injury, or to maintajn man- 
ual control). 


4. Change of Direction (manual 
control required to change the direc- 
tion of a motion such as moving 
around an obstruction). 


Although an infinite number of con- 
trol factors could be established, the 
four listed above are based on tabu- 
lated data which have indicated that 
more than 95 percent of all industrial 
work motions involve control that can 
be clearly identified by the above fac- 
tors. Time values classified accord- 
ingly make it possible to select them 
from a table in proportion to the con- 


trol existing in the motion. The 5 
percent of industrial work motions not 
included in the table can also be ac- 
curately identified, but in a somewhat 
more complex manner not to be dis- 
cussed in this article. 


Weight or resistance, measured in 
pounds, presents little or no problem 
in the determination of the extent to 
which either exists in a given motion. 
All that is required is a spring scale 
or balance to weigh the loads involved. 
By setting up the motion-time table 
for each of the several weight classes, 
the proper time value can be made 
available for any condition likely to 
occur in the shop. 

Where the weight handled in a 
work motion is small compared to the 
weight of the body member employed, 
it can be ignored without introduc- 
ing appreciable error. 


A rather extensive study revealed 
that the effect of weight on time varies 
with several items, most important of 
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which are: (1) Body member used; 
(2) sex of operator. 

As in control, the work factor is 
used as an index of the effect of weight 
on the time required to perform man- 
val motions. 

The factor of resistance is found in 
movements such as bending heavy 
wire, pushing against a spring, as- 
sembling tight-fitting parts, rubbing, 


and sanding. Data indicate that the 
same principle governs the effects of 
resistance and weight. 

It is assumed that heavy weights will 
not be encountered in ordinary repeti- 
tive operations where time study anal- 
ysis is useful. Good manufacturing 
practice requires that mechanical han- 
dling devices be used where abnormal 
weights are involved. 


5. Applying Work Factors 


BEFORE CONSIDERING work factors in 
more detail, the reader should fix 
clearly in his mind the distinction be- 
tween the four major variables and the 
work factors used in conjunction with 
them. 

The four major variables actually 
affect the time required to make 
manual motions. Work factors are 
a unit devised only. for measuring or 
identifying the effect of two of the 
four variables—weight and control. 
The other two variables, distance and 
body member, are measured in terms 
of inches and the member used, re- 
spectively, and will not enter into the 
discussion of work factors. 

As stated before, control and weight 
(or resistance) affect the time to 
make a motion regardless of distance 
and body member. To facilitate an 
understanding of the work factor 
principle, the reader has but to recog- 
nize that it is merely a means of 
describing the motion according to 
the amount of control or weight in- 
volved in its performance. 

Since the value of a work factor in 
terms of time has been established in 
tabular form, it remains only for the 
analyst to become familiar with the 
elements of control or weight which 
are equivalent to a work factor. For 
example, he soon learns that, when 
the arm is moved with no concern 
for direction or stopping points, when 
no care is required to avoid surround- 
ing objects, and when the hand carries 
no weight and meets no resistance, it 
requires a minimum of worker out- 
put. Therefore, it is a “no control” 
and a “no weight” motion. When its 
distance has been measured and the 
body member is identified as the arm, 
it is easily recognized as the simplest 
type of arm motion of a given number 
of inches. 

Instead of referring to it as an 
“easy” or “simple” or “free” motion, 
the analyst uses the term “basic.” In 
the same manner he learns to classify 
more complex motions according to 
their difficulty. 

“Basic” then comes to represent a 
minimym amount of worker output 
(not considering distance or body 
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member used) so that, regardless of 
the distance moved or body member 
used, all basic motions are “no work 
factor” motions, and any motion re- 
quiring a greater degree of control or 
effort must automatically be classed as 
a 1, 2, or 3 work factor motion, ac- 
cording to the function it performs. 

Since the simplest or basic motion 
involves no work factors, it is apparent 
that, as complexities are introduced to 
a motion, they add work factors and 
consequently time. 

The exhibit on page 100 indicates 
the method of analyzing the control 
work factors involved in representative 
manual motions. After reading the 
motion descriptions, it is a rather sim- 
ple matter to analyze the degree of 
control required in the performance of 
any manual motion. 

The use of the work factor principle 














































in evaluating motions requires that the 
weight involved as well as the contro] 
required be put into terms of wo, 
factors. 

The problem here is much simpler 
than in the case of control, since afte, 
measuring the amount of weight to be 
moved in making the motion, tefe. 
ence to the table on page 10] wij 
supply the number of work factos 
to be used in classifying the wo 
motion. 

There are an unlimited number’ of 
“basic,” “1 work factor,” “2 wor 
factor,” or “3 work factor’ motions 
all somewhat different as to function 
yet requiring equal time to perform sp 
long as an equal number of work fac. 
tors are involved. The complexity of 
the motion is dependent on the 
amount. of control, weight, or resist. 
ance, which in turn determines the 
number of work factors. 

Because of the manner in which the 
work factor unit has been set up, it 
makes no difference whether a given 
motion involves 2 factors of control 
and | of weight, or 2 of weight and | 
of control. The motion is valued at 3 
work factors and as such can be ident- 
fied on the motion-time table. The 
cause for the work factors does not 
affect time; it is the total number of 
factors that determines the time. 

The use of the work factor unit 
makes it possible to construct a sim. 





Study of everyday operation provides easy way to illustrate extent 
to which time study may become a more exact science. Work involves 
getting pen from holder, marking X on paper, replacing pen in holder. 
returning hand to paper. See analysis on facing page 
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. Analysis of Manual Motions 
. (see photograph on facing page) 











Moving 

. Motion Time 

No. Elemental Description Analysis | in Minutes 
l Move arm to pen Al2D .0065 
2 Grasp pen Fl 0016 
3 Move to paper Al2D .0065 
4 Position pen on paper FISD .0029 
5 Make lst stroke of X FID .0023 
6 Position pen for 2nd stroke F1D .0023 
7 Make 2nd stroke FID .0023 
8 Move pen to holder A12SD 0085 
: Insert pen in holder F1P 0023 
10 Release pen Y2F 1" 0008 
ll Move arm to paper Al2D .0065 
Total 0425 














*The release of the pen is analyzed as a ¥2 finger motion since it is 
only necessary to break contact with the surface of the pen in order 
to start the arm motion back to the paper. Any additional motion that 
might take place in the opening of the fingers would be simultaneous 
with the arm movement and therefore need not be allowed. 








Analysis of operation on facing page shows how motions are classi- 
fied and times secured from the motion-time table (pages 102 and 103) 


ple and concise motion-time table with 
only two variables—distance and num- 
ber of work factors. Since the work 
factor is a fixed unit with respect to 
its effect of time, it can be used as a 
common denominator for translating 
the elements of manual work into 
time. : 

Familiarity with the fundamentals 


of motion time makes the evaluation 
of actual shop operations compara- 
tively simple. By listing the motions 
of the operation on the analysis sheet 
and ithe et each in terms of the 
number of control and weight work 
factors involved, the correct time value 
can be selected according to the dis- 
tance and body members used. 


6. The Motion-Time Table 


PROPER USE of the motion-time table 
(pages 102 and 103) makes it neces- 
saty to identify each motion in terms 
of the following variables: 


1. Body member used 
2. Distance moved 
3. Number of work factors 


Body Member Used. Separate ta- 
bles have been set up as listed below: 


Symbol Body Member 
F Finger 
H Hand 
FS Forearm swivel 
A Arm 
FT Foot 
L Leg 
7 Trunk 


The body member used to perform a 
given motion should be identified in 
the motion analysis by the letter 
symbols listed herewith. 


Distance Moved. All motions are 
measured in terms of inches except 
forearm swivel movements, which are 
measured in degrees of a revolution 
Therefore, the distance moved in the 
motion analysis can be represented 
merely by a number which will indi- 
cate the inches or degrees of a revolu- 
tion moved. Each motion-time table 
is so constructed that the distance 
moved can be located on the left- 
hand side. 


Work Factors. These factors may be 
identified as already discussed, and 
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are indicated in the motion analysis 
by the following symbols: 


W—Weight or resistance 
S—Directional control (steer) 
P—Care (precaution) 
U—Change direction 
D—Definite stop 


With the above guides in mind, it 
now becomes possible to record all the 
variables involved in the performance 
of a manual motion in a simple, sym- 
bolic form. In recording the motion 
analysis, the body member % indi- 
cated first, the distance moved sec- 
ond, and the work factors third. Be- 
low are examples of the method of 
recording motion analyses: 


1. An 8-in. basic arm motion, made 
to toss a metal washer into a totepan 
is analyzed as A8. The time value 
for this motion can be obtained by 
referring to the arm motion-time table 
under the column entitled “Basic” 
and opposite “8 Inches.” The time 
is 0.0038 minute. Since this is a 
basic motion, no work factor symbols 
are recorded. 


2. A 12-in. leg motion, used in ac- 
tuating a foot pedal which offers a 
resistance of 15 pounds, is analyzed 
as L12W. The resistance work fac- 
tor is derived from the use of the 
weight limits shown on the motion- 
time table. The time for this motion 
is 0.0075 minute and is obtained. by 
selecting the value in the “1 Work 
Factor” column of the leg motion- 
time table, opposite “12 Inches.” 


3. A 6in. arm motion, used in 
carrying a small peg to a hole, is rep- 
resented as A6SD. The directional 
control (steer) work factor is used 
because the movement is made to a 
small target, and the D represents a 
definite stop work factor. The time 
for this movement is 0.006 minute 
and can be found on the motion-time 
table under the .““2 Work Factor” col- 
umn of the arm table, opposite “6 
Inches.” 


4. A 10-in. arm motion, made by a 
male operator to carry a 10-Ib. weight 
from one location to another on a 
bench, would be analyzed as 
AlOWWD, meaning an arm motion 
10 inches long with two work fac- 
tors for weight and one for a definite 
stop. The time for this motion is 
0.0093 minute and can be found 
under the “3 Work Factor” column 
of the arm table, opposite “10 Inches.” 


5. The motion made to grasp a pen- 


cil would be analyzed as F1, which 
represents a finger motion of 1 inch 
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or less with no work factors. The 
time value from the finger-hand 
motion-time table is 0.0016 minute 
and can be found under the “Basic” 
coluran opposite “I Inch.” 


When the same type of motion 
occurs more than once in sequence 
in the performance of an operation, 
the number of occurrences is indi- 
cated before the body member sym- 
bol. For example: 


1. It may require three 1-in. finger 
motions to pre-position a bolt by turn- 
ing it end for end. This series of 
motions is analyzed as 3F1, meaning 
three finger motions of 1 inch or less 
in length. The time for this series 
of motions can be derived by multi- 
plying the value for a 1-in. basic finger 
motion by 3. Therefore 3 x 0.0016 
= 0.0048 minute. 


2. In aligning one part with rela- 
tionship to another, it may be neces- 
sary to take two arm motions, each 
less than 1 inch, with directional con- 
trol. Such a pair of motions is an- 
alyzed as 2A1S, meaning two arm mo- 
tions of 1 inch or less in length and 
a directional control work factor. The 
time for this pair of motions is 
0.0052 minute. 


Walking Time. The motion-time 
table provides time values for walk- 
ing for two sets of conditions indi- 
cated as “general” and “restricted.” 
General walking refers to a condition 
under which no obstruction or inter- 
ference is presented to the operator. 
Restricted walking covers a condition 
‘ where the operator. has to walk 
through congested areas, or over slip- 
pery floors, or is required to carry a 
heavy load. 






















































































Operation Name ASSEMBLE BOLT AND WASHER 
i 
LEFT HAND 
No. Elemental Description Anaad 
1 Move to bolt agp 
2 Grasp bolt Fl 
3 Separate (Ave. 25%) * rl | 
4 Fumble (Ave. 25%) * 2F1_| 
5 Simultaneous grasp allowance * i 
6 Carry bolt to work area A8D 
7 Pre=-position bolt (Ave. 50%) * 3F1 | 
8 Approach bolt to washer Alsp | 
9 Align bolt with hole Ais | 
10 Insert bolt in washer Al 
1] Release assembly YF] #4 | 
12 a 
13 
14 
15 * A manual has been prepared 
16 of moving time values. This 
17 on a percentage basis, as 
18 to grasp two parts 
19 ** See note associated with 





Visual Inspection. The time values 
shown on the motion-time table for 
visual inspection represent the time 
to focus the eyes on a given object 
and then to perform the actual in- 
spection for each item or “point” 
to be inspected. In manual assembly 
both focus and inspection can gener- 
ally be performed simultaneously with 
manual movements and therefore need 
not be allowed. 


7. Scientific Time Study 


WHEN THE PRINCIPLE of identifying 
individual motions is understood, the 
process of establishing total operation 
times becomes a matter of observation 
and arithmetic. 

Following the procedure outlined 
below will result in accurate and con- 
sistent time allowances: 

1. List all motions necessary to per- 
form the task. 

2. Identify each motion in terms of 
the distance moved, body member 
used, and work factors involved. 


3. Select from the table of values 
the time required for each elemental 
motion. 


4. Add individual times to obtain 
total time to perform task. 
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The. only sure way to understand 
an idea or technique is to test it in 
detail. Many industrialists have failed 
to do this, not only in connection 
with time study, but also with other 
industrial controls—which may be 
responsible for much of the misunder- 
standing, unhappiness, and consequent 
inefficiency existing in many shops. 

A direct and easy way to illustrate 
the extent to which time study may 
become a more exact science, is to 
make an analysis of a simple everyday 
operation. For a first attempt, and in 
the interest of simplicity, it is well ‘to 
use an operation that is_ easily 
described. Most people are familiar 
with the ordinary desk pen and holder 
set. Pictured on page 104 is a typical 


office desk with pen set and person 
performing the operation. 

For convenience the pen holder is 
located about 12 inches from the cen- 
ter of the writing area in order not to 
interfere with papers and data on the 
desk. The work to be studied involves 
getting the pen from its holder, mark 
ing a small X on the paper, replacing 
the pen in the holder, and returning 
the hand to the paper. 

It is suggested that the reader actu- 
ally perform the operation and check 
his sequence of motions with those 
listed. (See page 105.) 

If the reader has arranged the work 
place so that it agrees with the motion 
pattern. listed above, it is then a sim- 
ple task to select the time values from 
the motion-time table and_ record 
them in the column marked “motion 
time in minutes.” 

If the elemental values are selected 
and added correctly, their, total will 
be 0.0425 minute, which is equivalent 
to about 24 seconds. 

It is important at this point to 
member that, while it is an easy mat 
ter to select the proper time for each 
motion from the chart, and while it 
takes but a few minutes to oma 
the study, actually each value used! 
the weight of a great many time 
studies back of it. 
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 _—_ Cumulative ; rt 

_ e ame ow be rd Elemental Description No. 
——— 

.0054 -0054 -0054 -0054 A8D Move to washer I 
.0016 -0070 -0070 -0016 Fl Grasp washer 2 
.0008 -0078 - 0086 -0016 2F1 Separate .(Ave. 50%) * 3 
~.0008 || .0086 | .0094 -0008 2F1 Fumble (Ave. 25%) * 4 
_.0008 -0094 -0102 -0008 © - Simultaneous grasp allow * 5 
.0054 -0148 -0156 -0054 A8D Carry washer to work area 6 
~ 0024 || .0172 7 
~,0034 || .0206 8 
~ 0026 || .0232 g 
.0018 -0250 -0250 -0094 - Hold 10 
.0008 -0258 -0258 -0008 YFl ** Release assembly ll 
12 
13 
14 
which supplies working definitions and rules for the application 15 
manual illustrates the method of evaluating motions which occur 16 
wellas the method of compensating for the additional time required 17 
simultaneously, etc. 18 
the analysis of marking an X on paper. 19 








Study (above) of typical manual 


tight. Motions are first classified, 
then the correct time values are 
selected from the motion-time 
table (see pages 102 and 103) 


Since everyone is familiar with writ- 
ing and thus has acquired normal skill 
in handling a pen, the plant manager, 
foreman, union representative, or 
worker can perform the operation in 
the time allowed. Therefore, if rates 
are established from these data, each 
can actually experience the shop 
tempo, since all shop rates will be es- 
tablished from the same motion-time 
table. The plant manager knows the 
pe he is asking from his workers. 

€ union representatives can physi- 
cally see and understand what manage- 
ment expects from each of them. The 
tesult is consistent labor prices, cor- 
tectly established—and what is more 
important, prices that can be explained 
and discussed with the entire factory 
personnel. 

The study on this pair of pages is 
a typical manual assembly operation 
‘whose counterpart will be found in 
Many shops. Compare the method 
‘used and the time allowed with the 
performance in your shop. 





assembly operation pictured at . 





8. Standard-Time Data 


IN MASS PRODUCTION SHOPS it is prac- 
tical and advisable to devote sufficient 
time to making detailed studies of 
each elemental motion. 

In short-order work, on the other 
hand, it may be necessary for one time 
study engineer to establish as many 
as 50 rates per day, depending upon 
the size of the shop and its volume 
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of business. In many cases, the worker 
at the bench may perform ten new 
operations during a single working day. 
To take detailed studies of all jobs 
would require approximately one time 
study engineer for each two or at most 
three operators. Because this is im- 
practical, rates must be established in 
the short-order shop just as accurately 
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as in the mass production shop, but 
in only a fraction of the time. 

This difficult problem can best be 
solved by establishing time allowances 
‘for each work element. These time 
allowances are then combined to build 
up standard-time data for groups of 
elements that regularly occur in a 
given type of work. In effect, this is 
standardization. Just as _ industry 
changed from individual piece produc- 
tion to mass production of parts, so 
must time study apply production 
methods to the establishment of 
rates. 

Many time study engineers have 
overlooked the fact that most classes 
of manual work have elements that 
occur again and again. Rates have con- 
tinued to be established as though 
each job were new and different— 
something entirely unrelated to any 
other job in industry or even in one 
shop. Not until they begin making 
motion-time studies do time study en- 
gineers learn the number of similar- 
ities that exist in almost all types of 
manual work. They discover not only 
that many of the handling elements 
are identical, but also that cutting time 
on machine tools follows definite laws 
dependent on the material, size of cut, 
finish desired, and other factors. 

Motion-time studies make it pos- 
sible to look at manual work with a 
new, more definite viewpoint. Stand- 
ard values have been established for 
picking up parts of varying sizes and 
shapes, for assembling them into fix- 
tures or machines, and for storing and 
packing them. Experiments to deter- 
mine the best feeds and speeds for 
specific materials and depth of cuts 
have uncovered not only standard ma- 
chime-time values but also better 
methods. 

There are many advantages to the 
use of time standards other than the 
rapidity and ease of application. 
Equally important is the fact that rates 
can be set from blueprints before pro- 
duction actually starts. 

In the progressive shop this can be 
done not only because time values 
have been standardized but also be- 
cause standard times make necessary 
the advantages of standard set-ups, 
methods, and motion patterns. Thus 
- all phases of shop performance tend 
to improve to at least the level where 
standard-time allowances apply. Unless 
this type of system is in effect, all too 
frequently engineers question the effi- 
ciency of the jobs they study, but, 
lacking force or time, conclude by set- 
ting the allowance in accordance with 
the way they find the worker perform- 
ing, even though both method and 
tools may be poor. 

Fstablishing rates from prints before 
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the job is in production forces the 
time study engineer to make allow- 
ances only for a standard motion pat- 
tern and method. 

If the worker's earnings depend on 
his performance against standard time 
values, this in turn requires both him 
and the shop supervisor to plan their 
work efficiently. If they fail to do so, 
an operator may move his arms 30 





inches when he need move them only 
10 inches for the same result, Qh 
viously it will not be possible for him 
to equal or better the task set by time 
study. 
Upon investigation it is possible tp 
learn wherein the inefficiency exists 
thus enabling the shop to conform tp 
the good practice called for by the 
standard-time values. 


9. Worker Reaction 


SOMETIMES THE FIRST REACTIONS 
of workers, union representatives, and 
supervisors to a time study engineer 
who measures and prices an operation 
without using a watch are much the 
same as might be expected from a 
group watching a Hindu fakir perform 
the Sasous rope trick. First they are 
surprised, then much interested, and 
finally eager to disprove what they see. 

In nearly every instance, when the 
motion-time system is introduced in 
the shop, there is strong resistance. 
As time goes on, however, first toler- 
ance and then hearty approval replace 
resentment,- until finally the old 
method is actually in ill repute. 

Analysis of labor-management pro- 
duction rate disputes has shown that 
the irritation most acute in the minds 
of the workers is based on lack of con- 
fidence in the-ability of time study to 
set accurate rates. Inconsistencies, in- 
equalities, and a general uncertainty 
concerning the fairness of the rate-set- 
ting procedure have a strongly adverse 
effect on both workers and their rep- 
resentatives. As a rule they are not 
opposed to producing a fair day’s work, 
but cannot be convinced that a time 
study engineer’s judgment proves a 
piece rate is correct. 

When the shop organization is con- 
vinced that the problem of labor 
measurement is being tackled scien- 


tifically, in most cases it becomes in. 
terested and cooperative. In some 
shops the workers have requested train. 
ing in the use of the motion-tme 
method of establishing rates. 

At the Camden plant of the Radio 
Corporation of America every effort js 
made to maintain consistency in the 
trates established by more than 66 
time study engineers. In weekly diy 
cussion groups, detailed analyses of 
typical operations are made, assuring 


that each man understands the stand. ' 


ards and applies them uniformly. 
Since 1939 more than 150 time 
study engineers in the Camden plant 
have been trained in the technique of 
applying motion-time standards. Sev- 
eral of these men have since been 
transferred to the Indianapolis, Bloom- 
ington, Harrison, and Lancaster plants 
so that consistent time study evalue 


_ tion might be established throughout 


the entire RCA Victor Division. 
Although the method of applying 
work factors is basically simple, the 
reader should not be misled into be- 
lieving that all that is necessary is 4 
table of motion times and the ability 
to write a description of the operation 
being time-studied. The whole con- 
vept of work factors can be used 
most successfully oly by those with 
accurate knowledge, an analytical 
mind, and some engineering training. 


THE FOREGOING has been presented 
as an introduction to the tremendous 
possibilities in the field of workable 
motion-time standards. This is a first 
step. No claim is made to complete- 
ness, nor is it supposed that a final 
result has been attained. But it is a 
step in the right direction. 

The scope of the motion-time for- 
mula unquestionably can be expanded 
and its analysis refined. Based on 10.- 
000 observations of elemental times. 
it has been applied in the shop to 
measure 20,000,000 actual man-hours. 
It has been condemned, resisted. ques- 
tioned, tested, accepted, and finally 
praised by workers, union representa- 


tives, foremen, managers, and time 
study engineers—more than 30,000 
factory personnel in all. To date it is 
essentially unchanged. Compiled from 
observation of the daily labor of men 
and women in industry, it has become 
an accepted measure of what can be 
considered a fair day’s work at the 
machine and bench. But more that 
this is needed. A big problem remaims 
—and will remain until these data of 
similar data make it possible for time 
study engineers to pay identical prices 
throughout industry, until workers m 
California and workers in New York 
receive equal time allowances for 
equal work. 
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New Room—Better Meetings 


H. P. BON CHER, General Manager, Dresser Mfg. Division, Dresser Industries, Inc., Bradford, Pa. 


MANAGEMENT Of the Dresser Manu- 
facturing Division of Dresser Indus- 
tries, Inc., Bradford, Pa., was aware 
that meetings—whether foremanship 
classes, safety lectures, or other staff 
conferences—were not yielding the 
definite and tangible results that 
should be expected from them. These 
meetings were being held in a beaver- 
board-partitioned space on the factory 
floor; foremen and employees sat on 
benches around the walls. The arrange- 
ment was makeshift, and its short- 
comings were reflected in the tenor of 
the sessions held there. 

The answer was a new conference 
room, smart and modern, where super- 
visory and factory groups can get to- 
gether in quiet and air conditioned 
comfort. 

Start of the renovation was an aban- 
doned plant commissary. This was 
remodeled at a cost of $7000, only a 
fourth more for the “fancy trim job” 
than would have been spent on 
ordinary remodeling. 

The 17x30-ft. room has wormy 
chestnut planking beneath the win- 
dow level, broken by vertical panels of 
the same wood, and green leatherette 
walls above. Selection of the wood 


and of the leatherette fabric was made 
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on the basis of ease of cleaning. The 
same consideration governed the 
choice of drapery material. A loosely 
woven, easily washable cloth of neutral 
tone was used. It is heavy enough, 
however, to darken the room for 
motion picture showings. 

Much of the factory grime was kept 
out by sealing the eight windows cut 
into the walls. Heating and ventilat- 
ing systems leading to ceiling ane- 
mostats were installed in the attic. The 
gas-fired hot-air heater was completely 
enclosed in a metal jacket to cut 
down fire hazard. From it, ducts lead 
to the anemostats. Arrangement of 
the system is such that the hot air 
can be filtered and recirculated through 
the room or fresh air brought in from 
the outside without the aid of the 
ventilating system. ‘Temperature is 
controlled by wall thermostats. 


A Hidden Fire Door 


To take care of the need for an addi 
tional exit without detracting from the 
appearance of the room, a fire door, 
disguised as one of the windows, was 
constructed. 

For training meetings, where the 
conventional slate blackboard is a cus- 


Foremen hold a meeting in the new conference room 


tomary eyesore, a special green glass 
blackboard was mounted in a chest- 
nut frame on the wall. 

The table arrangements of the room 
have contributed greatly to its flexi- 
bility. Constructed in four parts, a 
top, two end pieces, and crossbar 
braces, each table can be taken apart 
by two men in less than two minutes. 
Measuring 36x60 inches, a_ single 
table can be used for a small group, or 
combined with a number of others to 
form a conference-size table. When 
not in use tables are stored in 
cupboards in the walls of the room, 
which also house conference manuals 
and other instructional materials. 

Experience has shown that these 
carefully planned surroundings have 
had a definite effect upon the con- 
ferees. There is a tendency for every- 
one to be more attentive and serious- 
minded. When shop or office men 
are called to a meeting in the confer- 
ence room, there is a formality, which, 
while not overpowering, creates a 
quieter and more dignified mood. 
From a management standpoint the 
resulting benefit of more effective con- 
ferences and cordial employee relations 
has proved itself to be definitely well 
worth the extra cost. 













































Analysis of Suggestion 


Award Practices 


A. W. HENDRICKSON, Director of Employee Services, and A. E. HEUSSER, 


Editor, “F-B Notes,” Farrel-Birmingham Company, Ansonia, Conn. 


Because the executives of Farrel- 
Birmingham Company, Ansonia, 
Conn., believed that the best way 
to evaluate the effectiveness of the 
company’s suggestion system was to 
compare it with suggestion systems 
elsewhere, a letter and questionnaire 
requesting their experience with sugges- 
tion systems were sent to 196 firms. 
Of the firms that returned question- 
naires, 53 submitted information com- 
plete enough to be incorporated in a 
report. Many companies had plans that 
had been in operation for less than one 
year, and others indicated their interest 
by asking for a summary. 

It is to be remembered that many 
factors, beside the company’s award 
practice, have a bearing on the effec- 
tiveness of a suggestion plan. Conse- 
quently, no attempt has been made 
to show a mathematical correlation 
between an award policy and sugges- 
tions received or accepted. Instead, 
comparisons have been made between 
companies obtaining excellent results 
and those whose results have not been 
so impressive. 


Calculation Formula 


Fifty-three of the reporting com- 
panies gave their formula for calculat- 
ing the amount of the award. This in- 
formation is shown in Table I. 

An analysis of this table shows that 
65 percent of the reporting companies 
calculate the — the award on 
a percen basis of savings to the 
Gianeey. Who it is res that the 
amount of award granted for a given 
suggestion would differ by company, 
depending on the general formula and 
the method of application, the data in- 
dicate that most companies have found 
it desirable to grant awards on the 
basis of savings. 

An attempt to evaluate the liberality 
of the award solely on the basis of 
formulas would require a more detailed 
investigation of such formulas. It is 
interesting to note that the 11 com- 
panies using a net saving formula re- 
ceive, on an average, 530 suggestions 
per 1000 employees, whereas the 8 
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Table I. Distribution of Companies According to Formulas 
for Determining Amount of Award 








Number of Percentage 
Formulas Used Companies of Companies 

Percentage of savings................ 16 30 
Percentage of yearly net savings...... 11 20 
Percentage of yearly gross savings... 8 15 
Amount determined by committee..... 13 25 
Result of employee contest........... 2 4 
I lie te IS kc eo ts 2 4 
Determined by point system.......... 1 2 

53 100 





Table II. Distribution of Companies According to Number 
of Suggestions Received per 1000 Employees for 12 
Month Period 








Suggestions Received Number of Percentage of 
per 1000 Employees Companies Companies 
1000-2000 2 4 
500- 999 ‘ 4 9 
400- 499 5 11 
300- 399. 5 11 
200— 299 8 17 
100- 199 10 21 

0O- 99 13 27 
47 100 





Table III. Comparison of Companies Receiving More Than 
300 Suggestions per 1000 Employees per 12-Month 
Period With Those Receiving Fewer Than 300 








300 or More 299 or Fewer 
Award Suggestions Suggestions — 
Average highest award ever granted... $894 .84 $600 . 28 
Average of award*................-+-, 11.94 18.83 
Average minimum award............. 3.31 4.45 


* Although the average of an average is not statistically accurate, it is 
of value for comparative purposes. 


—————__: 
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Table IV. Suggestions Accepted and Received per 1000 Employees, Acceptance Rate, 








Average Award, Minimum Award, Highest Award Granted (12-Month Period) 
: Number of Number of 
Suggestions Suggestions 

Accepted Received Highest 
per 1000 per 1000 Percentage Average Minimum Award 
Company Employees Employees Accepted Award Award Granted 
hi 1 680 2000 34 $26 .00 $2.00 $300 .00 
2 260 1300 20 15.00 2.00 1500 .00 
3 235 .6 589 40 8.00 2.00 1000.00 
4 156.4 460 34 13.49 5.00 1200 .00 
ules 5 149.1 497 30 4.65 2.50 400 .00 
6 150.5 430 35 24.00 2.50 650.00 
| 7 148.8 480 31 8.18 1.00 200 .00 
re 8 143.6 334 43 9.87 10.00 200 .00 
‘ies 9 140.4 390 36 15.22 2.00 2000 . 00 
— 10 134.8 442 30.5 15.04 2.00 1500 .00 
11 131.7 399 33 16.00 5.00 500 .00 
12 116.3 323 36 15.22 3.00 175.00 
13 115. 500 23 6.50 2.00 550.00 
14 112.9 559 20.2 10.60 5.00 2605 .00 
15 109.9 : 358 30.7 16.88 2.00 1500 .00 
16 77.2 286 27 4.77 2.00 25 .00 
17 69.9 259 27 27.49 5.00 3500 .00 
ali 18 62.5 250 Gi: rovwiod soe... 5.00 500 .00 
19 56.7 135 42 22.00 2.00 200 .00 
b 20 53.2 280 19 15.75 5.00 5600 .00 
| ~ 21 51.5 212 24.3 9.12 5.00 150.00 
22 47.9 135 35.5 6.86 3.00 500 .00 
23 44.9 187 24 12.81 2.00 500 .00 
— 24 42.8 175 25 74.74 1.00 458.77 
25 42.0 210 20 35.00 5.00 600 .00 
— 26 40.6 140 29 19.50 2.00 350.00 
27 38.7 109 35.5 12.61 5.00 241.00 
28 37.5 250 15 19.00 10.00 165 .00 
29 37.5 250 ey Here 10.00 200 .00 
30 37.2 169 22 12.00 5.00 37.50 
31 32.3 98 33 6.41 2.00 500.00 
32 31.0 156 19.9 10.69 2.00 600 .00 
33 27.0 120 22.5 10.00 eoetes. sioy lhe BaMeate 
34 26.3 105 25 12.00 2.00 100 .00 
— 35 25.9 69 37.5 6.21 3.00 125 .00 
| 36 20.2 48 42 16.00 5.00 270.00 
1an 37 15.9 68 23.4 26.01 , 5.00 500 .00 
nth 38 12.5 50 25 5.00 5.00 18.75 
39 10.2 85 12 32.50 5.00 600 .00 
ie. 40 8.3 55 15 15.00 5.00 275 .00 
af 41 7.9 22 35 9.75 3.00 500.00 
ott 42 6.3 63 10 17.00 5.00 200 .00 
43 3.7 23 16 16.20 10.00 37.50 
44 0.7 3 24 41.28 7.50 760 .00 
45 0.079 0.5 15.8 25.53 2.00 500 .00 
it is Average 83.43 286 .52 29.0 16.88* 4.01 733.71 

* Although the average of an average is not statistically accurate, it is of value for comparative purposes 
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companies using a gross saving formula 
receive only an average of 250 sugges- 
tions per 1000 employees. 

For purposes of this study, it was 
believed the actual dollar value of the 
award would have more significance 
than the formula used in arriving at 


the effectiveness of a suggestion sys- 
tem. A suggestion plan must justify 
itself in dollars saved and in improved 
operating techniques. Forty-five com- 
panies submitted information on ac- 
ceptance rates, which is shown in 
Table IV. Two companies, reporting 


Table V. Comparison of Companies Accepting More Than 
100 Suggestions per 1000 Employees With Those Ac- 
cepting Less Than 100 per 1000 (12-Month Period) 








Companies Companies 
Accepting Accepting 
100 or More 99 or Fewer 
Award Suggestions Suggestions 
Average highest award ever granted..... $952 .00 $623 .49 
Average minimum award............... 3.20 4.43 





the amount of the award. The effec- 
tiveness of a suggestion system can be 
determined only by (1) the extent of 
employee participation; and (2) the 
quality of the suggestions received. 

Since employee participation can 
be best measured by showing the num- 
ber of suggestions submitted per given 
number of employees in a given period, 
a distribution of companies on the 
basis of suggestions received per 1000 
employees over a 12-month period is 
reproduced in Table II. 

In order to determine whether there 
was any relationship between the 
amount of the award and the number 
of suggestions received, the 16 com- 
panies receiving the most suggestions 
per 1000 employees, or approximately 
one-third of the reporting companies, 
are compared with the remaining 3] 
companies. This comparison by group 
is shown in Table III. 


The Acceptance Rate 


Further analysis showed that the 
average acceptance rate of the 16 com- 
panies in the upper group was 31.7 
percent, whereas the average accent- 
ance rate of the 31 companies in the 
lower group was 24.7 percent. 

In the final analysis, the quality of 
the suggestions submitted determines 


on suggestions 1eceived, did not pre- 
sent this information. One of these 
companies had received more than 600 
suggestions per 1000 employees and 
the other one fewer than 100 per 1000 
employees. 

In order to determine the relation- 
ship between suggestions accepted and 
the award policy of companies, the 
same approach was applied as in an- 
alyzing data on suggestions reccived. 
Fifteen companies, or the upper third 
which accepted more than 100 sug- 
gestions per 1000 employees, were 
compared with the remaining 30 com- 
panies, or lower two-thirds, which ac- 
cepted fewer than 100 suggestions per 
1000 employees. This comparison is 
shown in Table V. 

Companies accepting 100 or more 
suggestions per 1000 employees re- 
ceived on an average 604 suggestions, 
as compared to an average of 137 sug- 
gestions for companies accepting less 
than 100 suggestions per 1000 em- 
ployees. Even if the one company 
that reported 2000 suggestions per 
1000 employees were disregarded, the 
upper group would still average 504 
suggestions per 1000 employees. Fur- 
thermore, in the group that accepted 
more than 100 suggestions per 1000 
emplovees, the acceptance rate aver- 
aged 31.7 percent as compared with 








24.4 percent for the companies gy. 
cepting fewer than 100 suggestions per 
1000 employees. 

It is interesting to observe in Table 
IV that every company that receive 
more than 300 suggestions per 100) 
employees had an acceptance rate of 
more than 100 per 1000 employeg; 
No company that received fewer thay 
300 had an acceptance rate of 100 o 
higher. 

Of the 15 companies receiving mor 
than 300 suggestions per 1000 em. 
ployees, eight, or 53 percent paid mini. 
mum awards of $2 or less while nine 
or 30 percent, of the companies re. 
ceiving less than 300 suggestions per 
1000 employees paid minimum award; 
of $2 or less. 















































Conclusions 


Companies tlrat want to improve the 
effectiveness of their suggestion syy 
tems should stimulate employee par. 
ticipation so as to receive more and 
better suggestions. 

Although the formulas used by com- 
panies in calculating the amount of the 
award to be granted differ substan- 
tially, there are relationships between 
the award practices of companies and 
the effectiveness of their employee 
suggestion plans. The major relation. 
ships are: 


1. The granting of low minimum 
awards, sometimes called token awards, 
such as some companies offer for safety 
suggestions, tends to increase the total 
number of suggestions received. 


2. The granting of even an occa 
sional high award also tends to increase 
the number of suggestions received. 


3. As the number of suggestions 
received increases, the acceptance rate 
tends to increase. (Part of the increase 
in the acceptance rate may be attrib. 
ted to the granting of token minimum 
awards. ) 


4. As the number of suggestions te- 
ceived increases, the average awatd 
tends to decline. (Part of the decline 
may be attributed to the granting of 
token awards by companies receiving 
a larger number of suggestions.) 





IF YOUR COPY OF FACTORY IS LATE— 


Be patient, please. The nation’s transportation system is severely loaded. The delay 
may be unavoidable. Allow a few extra days before writing us. Both the publisher 
and Uncle Sam are doing everything they can to get your Factory to you on time 


~~ 
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Gate Passes Put a Stop to 
Unauthorized Trips 


As oNE of the many steps taken to 
assure maximum efficiency in the em- 
loyment of wartime manpower, 
Wright Aeronautical Corporation, Pat- 
erson, N. J., has installed a system of 
“gate passes” to keep close tabs on the 
interplant movements of employees. 
The passes—red ones for outgoing 
trips and green ones for incoming— 
are made out and signed by employees 
each time they pass through the plant 
entrances at other than regular shift 
change time. Collected and collated, 
the red and green slips are recorded by 
tabulating machines on separate lists 
sent to each department head. The 


Reason Code 
| Overtime 
2 Sickness 

3 Tardy 

4 Lunch 





Clock 
Number 


@! DATE 

@ | Mo.| Day | Yr. 
@| 

@ | 

e) 

@ | 

@ | 


Gate passes are issued for all necessary trips from 
one plant to another at Wright Aeronautical Cor- 
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latter are required to study the goings 
and comings of their workers, and 
make their own follow-ups where the 
trips are unnecessary or unauthorized. 

Two purposes are served by the sys- 
tem. First, by studying the passes, 
management is enabled to see whether 
or not excessive time is consumed in 
trips between plants—whether, in 
some cases, it may be possible to assign 
additional messengers, alter schedules, 
or collaborate more extensively among 
departments. 

The second purpose is to discourage 
a small minority of employees who 
may try to upset the manpower apple- 


DAILY GATE PASSES 


Reason Time 
in 


Employee Name 
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cart by unauthorized exits fora cup of 
coffee or for personal business. 

On the pass cards are printed six 
possible reasons for the issuance of 
the pass (see card below). If the em- 
ployee is cdtrying a package, there are 
six kinds listed that he might be ex- 
pected to have—parts, tools, blue- 
prints, and the like. Space is left for 
the date, the worker’s name and clock 
number, gate clock registration stamp, 
guard’s number, and gate number. 
Copies of the departmental lists are 
kept in the plant protection manager's 
office, for checking on personnel whose 
movements are in doubt. 


Reason Code 





5 Personal 

6 Company Business 
7 Other Reason 

9 No Reason Given 


Loca- 
tion 


Time 


Remarks 
out 


poration, while the daily summary of passes given 
out helps supervisors keep track of workers 
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Revolving Tables for Lower 
Assembly Cost 


W. J. TILLMAN, standards Department, ‘The DeVilbiss Company, Toledo 


UsE OF REVOLVING TABLES for assem- 
bly operations at The DeVilbiss Com- 
pany, Toledo, has brought about a 
number of marked savings, compared 
to motionless horseshoe-shaped and 
rectangular tables that previously were 
used. Less space is required for the re- 
volving tables, which are circular; less 
fatigue of workers is caused; and 
greater output of products is obtained. 

Some of the increased output and 
other benefits are credited to an indi- 
vidual incentive wage plan adopted 
when the revolving tables were in- 


As used for assembling paint spray guns, circular 
revolving table provides shelves that serve to move 
materials or subassemblies from one operation to 
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stalled. Previously, with the horse- 
shoe tables, a group incentive system 
was the only type that seemed to be 
practicable. 

Rate of production per worker has 
been found to run about 20 percent 
higher with the revolving tables than 
with the horseshoe type, and the lat- 
ter were also an improvement over the 
rectangular tables. While the ad- 


vantages of the revolving tables might 
not be the same for assembling a 
single product, made continuously, 
the benefits of the new system at De- 


Vilbiss, where small products are 4s. 
sembled in a rather rapidly changing 
variety, have been impressive. 
Originally the company used rec 
tangular tables for its assembly opera. 
tions, but obtained a number of im. 
provements when it installed the 
horseshoe tables (“New Assembly 
Layout—20 Percent More Output,” 
Factory, June, 1942, page 88). At 
the time it changed to horseshoe ta- 
bles, it already had one rotating table 
in operation on an experimental basis, 
There was insufficient evidence then, 





the next. Any worker finishing her quota ahead of 
others is free to shift to another circle, getting credit 
for production in both places 
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however, to tell whether the rotating 
tables would be an improvement. 

Subsequently, the experimental re- 
volving set-up did work out satisfac- 
torily, with marked savings in floor 
space in addition to the increase in 
output. As a consequence, assembly 
line technique was changed over to the 
revolving table type, and now it is 
practically universal in DeVilbiss as- 
sembly departments. 

Perhaps some features of the re- 
volving assembly table technique will 
be more easily understood if certain 
aspects of the processing of the prod- 
ucts are stated. First it should be 
noted that the products are small; 
moreover, they are made up of a 
number of individual parts and subas- 
semblies which must be handled care- 
fully to prevent injury to finish or 
function. The model of a product 
from engineering is, by the methods 
department, reduced to subassemblies. 

The determination of which parts 
of the product shall be a subassem- 
bly, and which shall be an individual 
pat in the final assembly, is based 
upon several factors. Service parts 
sold as replacements are one factor, 
subassemblies interchangeable on 
many product types are another, and 
the productive hours required in final 
assembly which must balance out 
among the requirements of the vari- 
ous subassemblies are a third. Injury 
to subassemblies by handling to and 
from the stockroom must, of course, 
be considered. 


Many Diverse Steps 


The progress is, then, from parts in 
stock to subassembly back to stock 
and then out for assembly into a major 
subassembly; then back to stock and 
out again with individual parts to final 
assembly. The complete product as- 
sembly cannot be done in one step be- 
cause of the interchangeability of parts 
and subassemblies among final prod- 
ucts, and the varying demand for these 
products. 

The accompanying contrasted lay- 
outs illustrate the difference in space 
requirements between these two as- 
sembly techniques. The horseshoe re- 
quires a minimum of 2 feet all the way 
around the table for delivery of stock 
to and from the operations, whereas 
tacks containing parts and subassem- 
blies may be wheeled from the stock- 
toom and placed adjacent to the op- 
crators, and within the circumference 
formed by the outer edge of the ta- 
bles placed around the revolving table. 
The set-up illustrated is for the assem- 
bly of one type of spray gun, and is 
typical of the many in operation. It 
is to be noted that theoretically the 
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New revolving table layout in black is superimposed on old horseshoe- 
shaped layout to show the worth-while saving in floor space 


same work is done on the circular 
set-up in a space of 8x8 feet as is done 
on the horseshoe in a space 8x12 feet. 
Practically, however, the exact space 
will depend upon specific location in 
relation to other operations, to build- 
ing columns, and to aisleways. 

In addition to space saving, an in- 
dividual incentive payment is possible; 
with the horseshoe a group plan was 
necessary. Individual incentives also 
helped increase output, but how much 
is due to individual payment and how 
much to the circular table is difficult 
to say. The spray gun assembly 
group, however, earns some 15 per- 
cent above that earned when the same 
group worked on the horseshoe. The 
circular shelves of the revolving table 
serve to move the material from one 
operation to the next, and hold a bank 
of parts between operators. One op- 
erator is not, therefore, held back by 
the output of the preceding operator. 
A counter is placed at each workplace, 
and when the operator has completed 
her operation on the lot she may shift 
to another assembly circle and be cred- 
ited for her production on the first 
circle. This bank of parts, and free- 
dom to move from one circle to an- 
other upon direction by the foreman, 
makes the problem of balance in a 
group much less difficult. 

In the horseshoe, the workers find it 
necessary to move about the inside of 
the curve. This leads to interference 
and talking, which affect output ad- 
versely. In contrast, the positions of 
the workers around the circular table 
completely eliminate this interference, 
because tasks are separated on indi- 
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vidual tables and there is no occasion 
for any one to walk around someone 
else to get to the job. Around the cir- 
cular assembly table, also, one worker 
has his back to the other, or the table 
is between them. Talking is not, 
therefore, as likely to interrupt output. 
When the circular assembly tables 
were first put in workers objected be- 
cause their positions interfered with 
talking. However, all kinks were 
worked out with the first experimental 
table, in atomizer assembly, before 
others were installed, and when it was 
evident to the workers that they could 
earn considerably more money the ob- 
jection disappeared. Succeeding in- 
stallations met no objection at all. 


Less Lifting, Less Fatigue 


Less handling of material between 
operations is required with the circular 
set-up, because movement between op- 
erations is done by the revolving 
shelves on the circular table—which 
means reduced lifting and less fatigue. 

The experimental circular assembly 
table had workers at different levels, 
on platforms, around the circle to cor- 
respond to the level of the revolving 
shelves. This was a mistake. It was 
soon realized that it constituted a 
safety hazard, and that output was af- 
fected by the fear of falling. All op- 
erators were then placed at floor level, 
and succeeding installations were 
made in the same way. 

Individual benches around the cir- 
cle now are 28 inches high, or 32 
inches if standing is necessary for the 
operation, to permit easy reach to the 
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material on the different levels of cir- 
cular revolving shelves. It has been 
found, also, that a revolving table of 
4 feet in diameter is the most prac- 
tical size. It gives sufficient room be- 
tween the benches to get to and from 
the circular shelves, within a reach of 
18 inches. Moreover, four workers are 
the most satisfactory number to place 
around the circle; if more are required, 
an additional circular unit is set up. 
In processing the part, however, he 
assemblies are set up on the basis that 
four workers will be.able to accom- 
plish the task in about the same time. 
‘To increase the diameter of the circle 
beyond 4 feet would require more area 
without adding effectively to the work- 
ing space. 


Standard Tables 


The tables around the circle are 
standardized. The width is 24 inches 
and the length varies from 24 to 42 
inches in steps of 6 inches—the length 
depending upon the number and kind 
of operations at each assembly center. 
One may require three drilling opera- 
tions, whereas another may use only a 
power screwdriver. The width of the 
tables is kept at 24 inches, because 
operators should not reach beyond 18 
inches, the limit of a forearm move- 
ment. This width allows space for 
toteboxes where needed—sloped, in- 
cidentally, 30 degrees to bring parts 
to the same spot—and for whatever 
power tools’ may be required, without 
getting beyond the 18-in. reach. The 
working area is arranged so that the 
operators do not have to cover a space 
larger than 6 inches square in eye di- 
rection. If tools are required, such as 


the three drills at one table in spray 
gun assembly, they are angled-in so 
that the working positions of all three 
are included within this range—an- 
other factor that reduces fatigue and 
increases oe 

About half of these circular revolv- 
ing assembly set-ups in the plant are 
permanent—that is, the same product 
is assembled all the time. If the sched- 
ule does not require continuous oper- 
ation, the set-up is not disturbed. The 
remainder are flexible to the extent 
that several products can be assem- 
bled on them. When a change is 
made, the set-up man moves those 
necessary for the next product into po- 
sition. This would apply to tables 
with tools, such as air drills, perma- 
nently bolted to the tables; plain tables 
without tools would not need to be 
changed. The spray gun assembly is 
an example. of a permanent set-up. It 
will be noted in the picture that the 
revolving shelves in the circular table 
are fitted out to hold each gun in posi- 
tion, separated from every other gun; 
it could not, therefore, be used for a 
different product. 

Perhaps a detailed description of 
the operations on the spray gun may 
serve to clarify some of the differences 
between the horseshoe set-up and the 
revolving assembly table. 

A rack is brought from the stock- 
room with the gun bodies and placed 
at the No. 1 assembly position on the 
revolving table. The first operator 
takes the parts from the stock rack, 
performs three drilling operations, and 
puts the part on the lower circular 
shelf about 18 inches to her left. At 
the No. 2 position the operator takes 
the part from the lower shelf and per- 


forms a ream and face Operation—he. 
hind the first operator, and done ip 4 
standing position with the tools unde; 
a hood. The second operator returns 
the part to the second circular shelf 
At the No. 3 position, which is on the 
opposite side of the circle from No, | 
the operator assembles the valve to the 
gun. At the fourth and last position 
the operator assembles the valve fo; 
the third operator, which is placed in 
holes on the outer circumference of 
the second circular shelf, and assem. 
bles the draw bar and trigger to the 
gun taken from the third circular 
shelf. From the fourth position, the 
assembly is placed back on a’ special 
rack for delivery to the stockroom, 
Any operator can revolve the circular 
shelf as needed to locate empty spaces 
for his or her production. 


Higher Bonus 


When the gun was assembled on 
the horseshoe tables, operators made 
125 percent over the base standard 
set by time study; with the revolving 
assembly table, they make 140 percent 
over the same base. It must be te- 
membered that not one product is 
assembled, but many products with 
varieties of each. Moreover, inter- 
changeable parts and service parts 
make it necessary to assemble parts 
into subassemblies, and then into ma- 
jor subassemblies, before the final 
product is put together. ‘Transporting 
to and from the stockroom is therefore 
frequent and necessary. It is not con- 
tended that the circular set-up is the 
proper one to use for a single product 
made continuously, but for conditions 
like those at DeVilbiss it is ideal. 





Paper is a Number 1 war material shortage 
—because over 700,000 different war items 


YOU CAN HELP 


are wrapped, packaged, labeled, tagged, 


or made from paper or container board. 
The Pacific war, when it speeds up, will 
require stupendous amounts of paper and 
board since double and triple packing are 
required for protection of war materials 
against weather and insects. So please— 


1. Share this magazine with your associ- 
ates. The number of copies is limited. 


2. Organize for a continuous drive in 
your office and plant to collect waste paper 
of any kind to put into paper salvage. 
Clean out old files, dead correspondence, 
obsolete records, useless display materials, 
cartons, and so forth. 


Aid the war effort—speed victory 
DO THIS EXTRA BIT TO HELP 


~~ 
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Eight Ways to Check Value 
of Training Program 


eS LAWSHE, JR., Division of Education and Applied Psychology, Purdue University, 


Lafayette, Ind. 


Richt NOw, when reconversion to 
peacetime operation is in the mind 
of management, many of the “frills” 
of a war era are being scrutinized, and 
training activities, which have enjoyed 
a growth unprecedented in the history 
of industry as a result of the demands 
that production needs have placed 
upon management, are no exception. 

Many training departments that 
have done a good job will have not one 
shred of evidence to point to their 
excellence. The purpose of this paper 
is to prcsent concretely a number of 
techniques that have been used in in- 
dustry to answer the question, “Has 
our training been effective?” 
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1. Increased Production. Most con- 
vincing of all, of course, is the pro- 
duction yardstick. How many pieces, 
how many units, how many tons are 
we getting per man-hour? 

Figure 1 presents data’ from a plant 
engaged solely in the process of mak- 
ing diamond dies, which are in turn 
used in the extrusion of fine tungsten 
wire for vacuum tube filaments. ‘Time 
intervals of two months each are indi- 
cated in bimonthly units on the base- 
line of the graph. Values on the ver- 
tical axis indicate units of production 
per man-hour, expressed in terms of 
average production before training. 

For the four months studied before 
training (September to December) 
average production per man-hour was 
constant, and is called 100 percent. 
About the middle of November the 
company started to hire new em- 
ployees who were taken through a 
systematic job training program. At 
the same time, old employees were 
retrained. New hiring continued 
throughout the study, but the old em- 
ployees had been trained and the job 
breakdown completed by the middle 
of February. By that time, production 
per man-hour had increased about 35 
percent, and, as the months continued, 

*C. H. Lawshe, Jr. “Training Operative 
Personnel,” Journal of Consulting Psy- 
chology, 1944, Vol. VIII, No. 3 (May- 
June), 158. 
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production increased to a point ap- 
proximately 43 percent above the 
original level. In the period of time 
included in the’study, the number of 
employees more than doubled. 

The methods and standards depart- 
ments in many plants have devised 
various indexes of production for par- 
ticular jobs or operations. Figure 2 
utilizes one such index called the “‘pro- 
duction performance percentage.” In 
short, this value represents the rela- 
tive proportion of an established stand- 
ard which an employee produces in 
the operation of a machine for cutting 
thin disks from nickel-tungsten rods.’ 
The horizontal dotted lines on the 
graph represent the average perform- 
ance of three groups of old employees 
averaging 9, 5, and 2 months’ ¢xperi- 
ence on the job. The curve shows 
the average production of 19 new em- 
ployees, beginning with their first week 
of employment and_ continuing 
through 12 weeks. 

Every experienced production man 
knows that there are great individual 
differences in the job-performance of 
even experienced employees. Figure 3 
presents data® from a steel mill involv- 
ing the ss of substandard rollers 
and crews. e vertical axis carries 
a production index known in this 
plant as “budgetary control perform- 
ance.” As is indicated by the Har san 
tal arrow, the previous average of all 
rollers was. 75,: while the previous 
average of the substandard group seg- 
regated to be trained, was 67. The 
weekly average of each group is plotted 
for the 12-week period during which 
the substandard group received train- 
ing. While production irregularities 
of all kinds are reflected in the two 
curves, there is an unquestionable up- 
ward trend in the curve of the trainees, 
indicating consistent improvement. 

*L. G. Lindahl, Movement Analysis as 
an Industrial Training Method. Unpub- 
lished Ph. D. Thesis, Purdue University 
Library. 

*R. J. Greenly, “Job Training,” National 
Association of Manufacturers Labor Rela- 
tions Journal, 1941, No. 35, pp. 5-8. 
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2. Reduction in Time Required to 
Do the Job. Efficiency on certain 
maintenance and service jobs can fre- 
quently be measured in terms of the 
time required to do the job. Likewise, 
the effects of training may be evalu- 
ated by comparing the average time 
required before and after. As is shown 
in Figure 4, the average time required 
to change the blades on flying shears* 
was 29 minutes for the one-year period 
immediately prior to training. Aver- 
age times for 4 months before the 
training began are plotted, and aver- 
ages for 8 months after training 
started also are shown. The average 
after July is approximately 17 minutes, 
or only about 58 percent of the former 
time. According to the company’s 
own testimony,‘ this time reduction 
resulted in a labor saving of $1740 
per month, or $20,880 per year, to 
say nothing of the saving from reduc- 
ing the downtime of the machines. 


3. Increase in Number of Operators 
Who Meet Standard. Where produc- 
tion standards have been establshed 
by the methods department, and where 
individual production records are main- 
tained, the percentage who attain or 
exceed the standard provides one 
measure of group efficiency. The com- 
parisons presented in Figure 5 utilize 
such a measure. The employees are 
engaged in record press operation, for 
which standards have been established. 
The training program was an “orienta- 
tion” or “induction” program of a 
non-job nature. A group of 115 be- 

inners were utilized in the study. 
Sidpaeres had not participated in the 
program; 48 had been enrolled. In 
both groups employees remained on 
the job a minimum of 90 days. An 
examination of individual production 
records indicated that during the first 
4 weeks of employment 22 percent of 
those in the program met the standard 
one or more weeks, while only 16 per- 
cent of those not in the program met 
it. A similar analysis was made for the 


-_-—_—— 


‘Joseph Tiffin, Industrial Psychology. 
New York: Prentice-Hall, Inc., 1942. 
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Figure 1. Effect of systematic job training program 
on output per man-hour in manufacture of diamond 
wire dies . . . Figure 2. Production of disk cutter 
trainees compared with that of three groups of ex- 
perienced operators . . . Figure 3. Effect of training 
program on production of rollers and crews in a 
steel mill ... Figure 4. How training affected time 
required to change knives on flying shears... 
Figure 5. Effect of orientation program on proportion 
of employees who met standard one or more times 
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during first four and first eight weeks of employ- 
ment. ... Figure 6. Learning curve plotted from 
average number of dozens of hose looped per hour 
by 199 employees in a hosiery mill . . . Figure 7. 
Learning curve plotted from average piecework 
earnings of 75 machinist apprentices for eight 6- 
month periods constituting apprenticeship . . - 
Figure 8. Reduction in breakage of abrasive wheels 
by 19 trainees during training period. Dotted lines in- 
dicate percentage broken by experienced operators 
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Figure 9. Average number of injuries per day for 
first 30 days of employment of 70 beginners who 
attended a vestibule training program and of 
another 70 who did not attend ... Figure 10. Aver- 
age number of daily absences during first 30 days 
of employment of 70 beginners who attended vesti- 
bule school and of 70 who did not attend... . Figure 
11. Percentage of separations during the first 30 days 


first 8 weeks of employment for each 
operator. A greater proportion had 
met the standard in each group, but 
the same differential, represented by 
37 and 46 percent, remained. 


4. Increase in Leaming Rate. 
Training effectiveness may be reflected 
in an increased rate of learning on 
the job. Learning in this sense may 
be measured in terms either of pro- 
duction or of earnings. 

Figure 6 shows the average produc- 
tion in dozens per hour for 199 loop- 
ers‘ in a hosiery mill, plotted against 
experience on the job. Should a new 
or different training program be in- 
augurated, similar data for the trainees 
could be secured and the trainee curve 
superimposed over this one. Any 
significant differences in rate of learn- 
ing would then be apparent. 

Figure 7 presents the average piece- 
tate earnings of 75 machinist appren- 
tices for eight 6-month periods. This 
ls an example of a learning curve 
plotted from wage data which reflect 
production. Should this company 
make any changes in its apprenticeship 
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training program, which it would like 
to evaluate against the present plan, 
a similar curve based upon the earnings 
of new apprentices who had been 
trained by the modified method could 
likewise be superimposed. 


5. Decrease in Breakage or Use of 
Consumable Supplies. Inexperienced 
employees frequently break larger 
quantities of drills, tool bits, and simi- 
lar consumable supplies than do more 
experienced employees. One method 
whereby the worth of a training pro- 
gram may be evaluated is through a 
study of such supply figures. Figure 8 
is a case in point. The nineteen op- 
erators whose performance is plotted 
in this figure are the same trainees 
described in the disk-cutting opera- 
tion. In the cutting of these disks, 
6-in., rubber-bonded, abrasive wheels 
are used. Breakage of these wheels is 
expensive; furthermore a_ broken 
wheel means a shutdown to remove 
broken portions of the wheel. The 
graph shows the percent of wheels 


—_—_ 


*L. G. Lindahl, see footnote 2. 
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of same 140 workers. . 
four groups of shipyard employees who quit during 
a 6-month period . . . Figure 13. Graph showing 
the average monthly separation rates for an entire 
plant and for a particular department during periods 
when no program was functioning in the depart- 
ment, when only a counseling program was func- 
tioning, and when both programs were in operation 


. Figure 12. Percentage of 


broken on the vertical axis and weeks 
of training on the horizontal axis. The 
three horizontal dotted lines indicate 
the average percent of breakage of old 
employees averaging 9, 5, and 2 
months’ experience, respectively. Dur- 
ing the first week of training, the 
trainees broke 24 percent of their 
wheels. Gradually the percentage fell 
off, however, until during the fourth 
week they broke no more wheels than 
the employees with 5 months’ ex- 
perience; and at the close of the period 
covered by the study, they were break- 
ing fewer than employees who had 
been on the job 9 months. 


6. Reduction in Number of Acci- 
dents. All the above approaches to 
the evaluation of training programs 
employ production records. Accident 
records, absentee records, and separa- 
tion rates also are oftentimes a key 
to evaluation. In one plant, a vesti- 
bule training program was instituted 
for employees who were to operate 
certain simple machines. For purposes 
of this study, the first 70 persons to 
attend the school were compared with 
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the last 70 who had been broken in 
“on the floor.” An examination of 
the accident records of the two groups 
for their first 30 days’ employment 
showed that there had been 96 acci- 
dents among the untrained and 78 
among the trained. (Figure 9). 


7. Reduction in Absenteeism. The 
absentee records of these same two 
groups also were studied. During the 
first 30 days of work for each group, 
there was a total of 152 days of ab- 
sence among those who were trained 
on the floor, and a total of 74 days of 
absence among those who had the ves- 
tibule training. (Figure 10). 


8. Reduction in Labor Turnover. 
The same two groups were examined 
also to determine the number of vol- 
untary quits within the first 30 days 
of employment. Of those who had 
learned on the floor, nine, or 13 per- 
cent, did not remain with the com- 
pany for 30 days, whereas only four, 
or 6 percent, of those who were 
trained in the vestibule school quit 
during the same time. (Figure 11). 

Another example of the use of 
separation rates in the evaluation of 
training is presented in Figure 12. 
Fifty shipyard welders who had just 
completed a training program were 
selected for study. At the same time, 
50 journeymen welders, 50 miscella- 
neous craftsmen (machinists, mainte- 
nance men, etc.), and 50 laborers were 
selected at random. At the end of the 
next 6-month period, the separation 
rates for each of these four groups were 
computed. As shown in Figure 12, 40 
percent of the trainees left the com- 
pany, while 68, 58, and 78 percent 
respectively, of the other three groups, 
or 68 percent of all the non-trainees, 
were no longer with the company. The 
bars in this figure are broken down 
to indicate the relative proportion of 
“voluntary quits,” those drafted, and 
those who left for all other reasons. 
Significant is the fact that the number 
of voluntary quits was only about 
one-third as great among the trainees. 

In studying separation rates as they 
are related to training, seasonal fluctu- 
ations sometimes mask the real differ- 
ences that exist. In one plant, the 
press operators above constituted a 
single department which had a separa- 
tion rate in excess of the total plant 
rate. The respective rates for the total 
plant and for the department were 
8.4 and 12.0 percent, as indicated by 
the first pair of bars in Figure 13. 
lor this 3-month period the ratio be- 
tween the two rates was 1.42; in other 





*“Analysis Showing Effect of Training 
on Turnover,” War Manpower Commis- 
sion, Bureau of Training, Jan. 1, 1944. 
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words, the press department had a 42 
percent higher separation rated than 
did the plant as a whole. At this par- 
ticular time, the company introduced 
a personnel counseling program for 
the employees in the record press de- 
partment only. The average monthly 
rates for the 10-month period repre- 
sented by the second pair of bars, dur- 
ing which time the counseling pro- 
gram was in effect, was 10 percent for 
the plant and 12 percent for the de- 
partment. The ratio here is 1.20, indi- 
cating the department in which the 
counseling program was functioning 
was 20 percent in excess of the total 
plant. For a 2-month period during 
which time the counseling program 
and the orientation program (dis- 
cussed above) were both functioning, 
the ratio was 1.16. In other words, 
the department had a separation rate 
16 percent greater than the plant as 
a whole as compared to the original 
42 percent which existed when neither 
program was in operation. 


Some General Principles 


Eight practical approaches to the 
problem of evaluating training have 
been presented; there are many others 
but these will serve to illustrate that 
training effectiveness can usually be 
measured in some way. There are a 
number of general principles that 
should be kept in mind: 


1. The more varied and versatile 
the training activities in a particular 
plant, the more difficult it is to evalu- 
ate the training program as a whole. 
In general, evaluation must be specific 
in terms of a particular training prob- 
lem, department, or course. One or 
two well-chosen examples will fre- 
quently show that the training depart- 
ment is making money. 


2. The more employees involved 
(within limits), the more reliable will 
be the differences 6btained. Standard 


measures of statistical  significange 
should always be applied in order to 
determine whether or not obtained 
differences could have arisen } 
chance. The services of a psychologist, 
statistician, or quality control expert 
trained in statistical techniques should 
be utilized. 


3. Most data on trained groups 
alone are meaningless without similar 
data from control groups. Control 
groups may consist of groups of em- 
ployees trained by other methods or 
not trained at all, or they may con- 
sist of the same employees prior to 
training. 


4. No single evaluative technique is 
applicable in all situations. There are 
instances in which perhaps none of 
the techniques presented here can be 
used. The particular method that can 
be used will usually be by the nature 
of the operation, the nature of the 
training, and the availability of records 
for the groups being studied. The 
necessity for keeping individual rec- 
ords can not be overemphasized. 


5. To the extent that it is possible, 
such factors as age, sex, color, and 
experience should be controlled. In 
other words, when comparing two 
s:uups, be certain that there is not a 
preponderance of women in one group 
and of men in the other. Sometimes 
it is necessary to discard the records of 
a few employees to make the groups 
more neatly comparable. 


The final answer as to whether or 
not a particular training activity has 
been profitable cannot be answered 
wholly in terms of analyses. A pat- 
ticular production increase may seem 
significant. However; the results must 
be balanced against the cost of the 
training activity, the union’s attitude 
toward it, and. the many other factors 
that every industrial relations or train- 
ing man has learned to respect. 





THE AMERICAN WAY 


Post-war factory management must assume the responsibility for 
speedy, efficient reconstruction of our national industrial machine, 
and all of us engaged in factory management must now recognize 
the urgent need for establishing high levels of productivity and 
employment as quickly as may be possible in the post-war period 
... Increasing wages provide management with a compelling incen- 
tive toward increased mechanization. In the absence of improved 
productive efficiency, arbitrary wage increases, arbitrary reduction 
in working hours and decreased productive effort on the part of 
the workers will lead simply to increased costs and reduced living 


standards. 


Louis Ruthenburg, President, Servel, Inc. 


r% _ 





FACTORY MANAGEMENT and MAINTENANCE 


Merx¢ 
have b 
the pl 
Corpo! 
ortan 
a m 
The 
opinio! 
been « 
nature 
that a 
organi: 
The 
progra 
1940 | 
rate at 
from 
34,006 
faster. 
part f 
sands 
been | 
of fart 
house 
tirely 


Th 
mater 
and, v 
super’ 
cessIvi 
to wi 
The 
of jar 
bish ' 
too | 
too gi 
becor 

It 
in or 
gram 
opera 
visio1 
orgat 
labor 
Arm 
advel 
tion 
the 
ploy. 
cost] 

the 

was 


F 


Vol 





ficance 
der to 
tained 
n by 
logist, 
expert 
hould 


TOUups 
imilar 
tro] 
F em. 
ds or 
con- 
oT to 


ue is 
e are 
e of 
n be 
can 
iture 
the 
ords 
The 
Tec- 


ble, 
and 

In 
two 
yt a 
oup 
mes 
5 of 


ups 


has 
red 
ar- 
m 
ist 
he 


AW 
- 


~  —— he tlhe 8 CD 





Salvage Program Saves 
Money and Materials 


A. J. McDONALD, Material Conservation Department, Goodyear Aircraft Corporation, Akron 


Mernops of materials conservation 
have become practically a science in 
the plants of the Goodyear Aircraft 
Corporation, Akron, and are an im- 
portant factor in lowering production 
and maintenance costs. 

The success of the program, in the 
opinion of Goodyear management, has 
been due primarily to the extensive 
nature of its operations and to the fact 
that although it was departmentally 
organized, it has a centralized control. 

The size of the problem that this 
program tackled grew rapidly between 
1940 and 1943, even exceeding the 
rate at which the company itself grew 
fom 100 employees to more than 
34,000. The problem’s growth was the 
faster of the two because it resulted in 
part from the inexperience of thou- 
sands of the new employees who had 
been hastily recruited from the ranks 
of farmers, beauty operators, salesmen, 
housewives, and others who were en- 
tirely new to manufacturing methods. 


Controlling Waste 


There were bound to be left-over 
materials. Mistakes were inevitable 
and, with unskilled labor and untrained 
supervision, it was apparent that ex- 
cessive quantities of material would go 
to waste if not properly controlled. 
The solution certainly was not a crew 
of janitors, a dump truck, and a rub- 
bish lot. The company had become 
too large, the losses would have been 
too great. Organized conservation had 
become a crying need. 

_ It was deemed of prime importance 
in organizing a good conservation pro- 
gram to obtain the interest and co- 
operation of the workers and super- 
vision. ‘To do so, committees were 
organized including management, 
labor, maintenance, engineering, and 
Army and Navy representatives. By 
advertising the necessity for conserva- 
tion through posters, billboards, and 
the company’s house-organ, the em- 
ployee came to realize that waste was 
costly to the war effort as well as to 
the company, and that conservation 
was to be accepted as part of his job. 
Following in the footsteps of the 








All floor sweepings go through a magnetic sorting machine which 


separates steel parts, dust and lint, rubbish, paper, and small alumi- 


num parts. 


Goodyear Tire & Rubber Company, 
which many years ago developed suc- 
cessful materials conservation in its 
operations, the Goodyear Aircraft 
Corporation took many fundamental 
policies from the parent company. Ex- 
perience taught the importance of 
having a well-organized department 
devoting its time and efforts to the 
elimination of unnecessary waste and 
wasteful practices, and to conserving 
items needed in production. 
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Containers are of different colors, to aid identification 


There are many distinct functions 
that such a department must perform 
in order to operate efficiently: 


1. Collect all the scrap. 
2. Set up byproducts division. 


3. Dispose of all surplus and obso- 
lete material. 


4. Salvage all possible usab'c mate- 
rial from scrap. 


CONTINUED ON NEXT PAGE 
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A central salvage plant is equip- 
ped with a wide variety of ma- 
chinery for recovering salvage- 
able materials, and is laid out for 
rapid, departmentalized handling. 
As far as practicable, every proc- 
ess is mechanized 


_—_—— 

5. Prepare scrap material that can- 
not be utilized to receive the greatest 
dollar recovery from its sale. 


6. Enlist the cooperation of produc- 
tion engineers, production planning, 
and the various production depart- 
ments in the plant. 


7. Organize a factory-wide educa- 
tional program to infpress everyone 
with the importance of conserving 
various metals. 


8. Encourage good housekeeping. 


9. Follow the directives of govern- 
ment agencies, such as Army, Navy, 
WPB, and OPA. 


10. Keep all necessary records and 
charts for a complete control of the 
program. 


A branch materials salvage depart- 
ment was created in each plant, al Te- 
porting to a centralized department. 
Each branch is the “watch dog” of its 
plant, to avoid unnecessary waste. 

Collection drums are provided 
throughout the plant, conveniently 
located to collect waste and scrap ma- 
terials. Colors painted on the drums 
show their specific purpose. For 
example, a drum painted orange is for 
aluminum only, brown denotes steel, 
and black stands for waste and rubbish. 

Segregation of aluminum scrap has 
run between 964 and 984 percent to 
the specification analysis. This has 
been aided by excellent cooperation of 
production supervision in the segre- 
gation of waste materials at the source. 
All drums are inspected when they are 
received in the materials salvage de- 
partment and graded either good or 
bad. This report is given daily to the 
production supervision. 

In the wheel and brake division, 
magnesium scrap must be separated 
according to alloy, and dry and oily 
chips must be kept separate. Another 
critical item in this division is cast- 
iron chips. ‘They are used in control- 
ling the magnesium fires, which are 
quite frequent. After the fire is ex- 
tinguished with cast-iron chips, the 
mixture of magnesium and cast-iron 
chips is shoveled up and put through 
4 magnetic separator which sorts out 
— chips for the control of future 
res, 

Except for magnesium, because of 
the fire hazard, the drums of materials 


are sent to the central salvage building, 
a unit devoted entirely to — 
equipment designed to handle pe 
rapidly and efficiently. Here, usable 
pieces are stored. Scrap is cut when 
necessary and pressed into 25-lb. 
briquettes. Floor sweepings are put 
through a magnetic sorter which sepa- 
rates the accumulation into five classes 
—steel parts, dust, rubbish, paper, and 
aluminum. This one machine is 
capable of taking care of all floor 
sweepings for all plants in one 8-hour 
shift. 

An analysis for a typical month 
shows that out of 23,964 pounds of 
floor sweepings, 5257 pounds of 
aluminum rivets, 2492 pounds of 
mixed aluminum, and 4794 pounds 
of mixed steel are reclaimed. 

Two paper balers are used to take 
care of all the paper picked up in the 
plants. Paper bearing confidential 
matter is put through a shredder be- 
fore it is baled. Paper scrap collected 
in a typical month includes 99,822 
pounds of corrugated paper, 124,082 
pounds of mixed paper, and 9526 
pounds of kraft paper — 233,430 
pounds in all. 

Cast-off lumber is gathered from all 
plants and is cleaned up and put back 
into use. For example, cast-off pieces 
of plywood are retrimmed, and used 
to make aluminum packaging cases. 


Sorting Rivets 


A sizable saving has been effected 
by a rivet sorting section consisting of 
four machines—one for sorting and 
removing small pieces of aluminum 
scrap from rivets, one for sorting by 
diamater size, another for head type 
classification, and the fourth for 
length. Three operators can handle 
the daily flow of mixed rivets with 
ease. To reduce the mixing of rivets 
on the production lines, reclaimed 
rivets are packaged in cellophane bags 
in small, reclassified lots. 

Another machine sorts bolts and 
various hardware. Straightening bent 
drills and putting them back into pro- 
duction is another salvage operation. 
One man is kept busy on this oper- 
ation alone. Weak dry-cell batteries 
are recharged. 

In cooperation with the local Society 
of the Blind, the company has been 
able to employ a number of blind 
workers in the salvaging of special 
rivets and hardware not sorted on 
machines. On certain operations, they 
are able to make a satisfactory sepa- 
ration through their sense of touch. 

An important operation is the shear- 
ing of salvaged scrap to be returned to 
production. A shearing machine is 
kept busy 8 hours a day. In a typical 
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month the salvage of aluminum 
amounts to 104,235 pounds. 

Mere segregation a byproducts for 
re-use or sale was not considered 
nearly enough. Avoidable waste of 
materials had to be stopped at the 
source. ‘To that end, waste control 
sections were created in all plants, and 
thousands of dollars are saved monthly, 
in each plant, through the innovations 
and suggestions coming out of these 
sections. A materials salvage recom- 
mendation form is used by the waste 
control sections to bring recommenda- 
tions for changes to the attention of 
the process engineers. 


Converting Scrap 


Among the accepted suggestions of 
the waste control section is a processing 
step whereby two pieces of scrap are 
welded into a single piece large enough 
to be stamped into a useful part. An- 
other saving was achieved when what 
was formerly scrap generated from the 
production of airship car channels was 
converted for use in the manufacture 
of leading edges on airplane tail sur- 
faces. Savings on this job alone were 
better than $2000 monthly and this 
is but one of the numerous products 
to which such a process can be applied. 

This department discovered that 
specifications on many blueprints 
called for pieces to be cut with the 
grain of the metal. Realizing that this 
condition was not universally neces- 
sary, it arranged with the engineering 
department to cut pieces without re- 
gard to the grain wherever possible. An 
increase of 50 percent more parts per 
sheets of aluminum has been the result 
because it is possible to “nest,” which 
means changing the position of the 
dies in order to utilize the materials 
more economically. 

The amount of scrap saved by nest- 
ing is tremendous. 

Other ideas include transferring 
galvanized sheet, not usable by the 
photography department, to the en- 
gineering department for lofting pur- 
poses, and making engine cowlings by 
welding scrap pieces together. Be- 
cause of such thinking, waste of ma- 
terials has been appreciably lessened. 
It is the waste control department's 
job to devise methods of preventing 
waste and salvaging byproducts. 

The systems of conserving have 
been developed even further in parts 
manufacture. Not only is it required 
that all process sheets for parts be 
routed through salvage storerooms 
prior to taking sheets of raw stock, but 
scheduling of parts through the shop 
also is required in accordance to pre- 
determined layouts. Such layouts 
utilize sheet stock more efficiently be- 
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Cast iron chips, used to control magnesium fires, are recovered by 
running the subsequent mixture of metal chips through a magnetic 
separator. Thousands of dollars are saved monthly by Goodyear 
Aircraft Corporation’s comprehensive conservation program 


cause patterns have been drawn to 
show the best combination of parts 
that can be obtained from a sheet so 
that a minimum of aluminum re- 
mains after the cutting operations. 

This waste control program has 
proved a success beyond the shadow 
of a doubt. The quantity of rubbish 
reaching the dump is insignificant. 
Dollars spent on conservation are but 
a small part of the savings effected in 
materials. | Orderliness has been 
created. Workmen have been made 
conscious of wasteful methods, and 
supervisors are aware of their responsi- 
bilities to guard against waste. The 
over-all picture of production has been 
made neater and more efficient by the 
conservation program. 


Saving the Pieces 


To prevent the possibility of a re- 
jected or obsolete manufactured part 
being scrapped without authority, all 
rejected parts from subassembly, as- 
sembly, shears, routers, drills, drop 
hammer, and so on, are first delivered 
to the salvage engineer who makes 
every effort to save such material 
through rework, deviation, or engineer- 
ing change. If the parts cannot be 
saved, they are stamped “scrap” and 
placed in a designated place for pick- 
up by a waste control representative, 
who checks each part for the scrap 
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stamp mark. Items having removable 
parts, such as assemblies and castings 
with bearings, are routed to the mate- 
rials salvage building where they are 
dismantled and the good parts re- 
turned to stock after an authorized in- 
spection has been made. 

The waste control department also 
constantly patrols the plant, watching 
for waste of every nature, even to 
checking the unnecessary use of elec- 
tric lights. The patrolling includes 
keeping aisles clear of trucks or skids 
loaded with material in such a manner 
that it could be injured or damaged. 
Departments are watched for careless 
handling of tools by workers or tools 
lying around in such a position that 
they might be knocked to the concrete 
floor and damaged. 

However, it became apparent as 
production rolled into high gear that 
all these things still were not enough. 
Inventories in all plants were going up 
too rapidly. It was decided that checks 
were needed throughout the whole 
materials program in order to hold 
back the rising tide. Accordingly, the 
inventory control department was re- 
quested, in taking physical inventories, 
to report any instances of excessive in- 
ventories, and of obsolete material on 
hand. Now the materials conservation 
department is able to see that each 
plant uses up excessive stocks. Any- 
thing that cannot be used is cataloged 


and offered for sale to other war pro. 
duction plants. 

To stop unnecessary purchasing, and 
insure the use of excessive stocks, al] 
purchase requisitions pass through the 
section of materials order control be. 
fore being sent to the purchasing 
department. 

he material conservation depatt- 
ment is organized in six sections: 


1. CMP = Coordinator — Checks 
against excessive ordering and prepares 
ASU-41 and other government reports. 


2. Inventory Control—Responsible 
for taking physical inventories in order 
to reconcile book records, and reveal 
high inventories and obsolete materials, 


3. Materials Order Contro]— 
Screens requisitions in order to trans- 
fer the excess material of one plant to 
another. 


4. Surplus Sales—In charge of sell- 
ing surplus and obsolete materials to 
other companies. 


5. Outside Warehouse — Insutes 
proper segregation of inactive stocks 
that have been removed from the 
vicinity of the operating plants, thereby 
eliminating confusion of materials. 


6. Material Salvage and Waste Con- 
trol—Responsible for keeping factory 
waste to a minimum, collecting all 
scrap, saving everything salvageable, 
and returning it to production. 


The first three of these six groups 
have been set up in order to keep back 
the tide of rising inventories. There 
are controls and checks so that the 
volume of raw stock will not continue 
to increase unnecessarily. The fourth 
group, surplus sales, is the means of 
disposing of whatever material be- 
comes of no use to the company, the 
fifth physically stores and handles this 
class of material in an outside ware- 
house. The sixth, material salvage and 
waste control, provides for the best 
possible use of the byproducts from 
production. All six, taken together 
and properly operated, constitute a 
successful administration against the 
evils of waste. 

Committees, such as the clean-up 
and improvement committee and the 
good housekeeping committee, meet 
regularly. Tours of inspection of the 
plant are a feature of the meetings, 
and the suggestions for improvements 
they turn in cover a wide range. 

After the war, the benefits of con- 
servation will still be reaped. Costs of 
production will be lower, and working 
conditions will be bettered because of 
the lessons that have been learned. 
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Good Food the Keystone 
of Employee Morale 


RUTH SCHARREN, Director of Personnel, Argus, Inc., Ann Arbor, Mich. 


[;MPLOYEE MORALE is influenced by‘a 
wide variety of factors, but the man- 
agement of Argus, Inc., Ann Arbor, 
Mich., believes good food is the key- 
stone. The opinion is based upon this 
company’s experience with its plant 
cafeteria for the past two years. 

Argus management has not been 
hesitant in using other morale-building 
devices. ‘These include incentive, 
profit-sharing, and retirement pro- 
grams, also extensive development of 
mechanical aids, and much attention 
to employee safety. But if an employee 
who has all these advantages does not 
get good food and enough of it, he 
will look at the world and his com- 
pany through “dark-colored glasses.” 
At least, that’s the official view in this 
company. 


More Space Allowed 


In the belief that the old adage, 
“an army marches on its belly,” is 
just as applicable to home-front work- 
ers, too, it was decided in March, 
1943, to make major improvements in 
the plant’s cafeteria. The first step 
was to increase the cafeteria size, ap- 
proximately quadrupling it. This was 
done by converting 3000 square feet 
of area that previously had been used 
for factory purposes. When finished, 
the cafeteria occupied a well-lighted, 
ait-conditioned space 80x40 feet, with 
an 18x54-ft. space for cooking and 
serving facilities. It was then turned 
over to a concessionaire with long 
experience in the restaurant business 
for actual operation. 

With these improvements, and the 
better food and service, employee re- 
sponse was immediate. In the first six 
months, food sales increased 133 per- 
cent, although the number of em- 
ployees on the payroll had gone up 
only 8 percent. More significant, ab- 
senteeism showed a considerable de- 
cline, and has continued to run lower 
than the average of other plants in 
this district. 

_ Management at Argus credits this 
improvement not pm to a better 
attitude but also to better health. 
With better food there was less sick- 
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Substantial foods in comfortable surroundings are called a major 
factor in maintaining good morale among employees at Argus, Inc. 


ness, and a consequent lowering of 
the number of stay-at-homes. 

Also there was better production 
inside the plant. With better food 
there was less fatigue. In addition, 
there was the contributing factor of 
attitude which was itself partly a prod- 
uct of better health. 

Rearranged, the cafeteria was 
equipped to serve 1000 persons three 
times a day. Twelve enameled tables 
were provided with a combined bench 


seating capacity of about 200. Lunch. 


hours are staggered so that the 200 
is adequate, and the average occu- 
pancy at any one time is usually not 
more than 170. 

Cooking and serving facilities in- 
clude one 6x8-ft. walk-in refrigerator, 
a reach-in refrigerator, a six-burner 
elevated grill with double oven res- 
taurant range, two 6-ft. steam tables, 
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a 6-ft. salad pan, a 4-ft. beverage rack, 
a bob-tail soda fountain, an automatic 
dishwasher, an ice cream cabinet, a 
milk cooling cabinet, and worktables. 

Feeding the Argus “family” is a 
full-time job for eight people—man- 
ager, cashier, cook, two assistant cooks, 
salad girl, and two dishwashers and 
general cleaners. 

Here is a typical menu: Home made 
chili, tomato noodle soup, hamburger 
and French fried potatoes, boiled beef 
and spinach with potato, roast pork 
with dressing and potato, wax beans, 
peas, pear and cottage cheese salad, 
assorted frozen salads, lettuce and to- 
mato salad, home-made pie, coffee, 
tea, milk, orange drink, assorted sun- 
daes, and ice cream. Food prices have 
been raised on but one item. Pie is 
now 12 cents instead of 10. The in- 
crease has not affected its sale. 
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Controlling the Production 


of Subcontractors 


PAUL R. FIELDS, Assistant General Manager, F. L. Jacobs Company, Detroit 


Incusion of all its subcontractors in 
a single set of production controls, 
operated by the F. L. Jacobs Com- 
pany, Detroit, has resulted in improved 
coordination of the efforts of all, and 
in a number of other benefits. 

In late 1941 contracts for a large 
item used in tank assembly were re- 
ceived by this company, and produc- 
tion was under way by the middle of 
1942. Originally the intent was to 
fabricate approximately 50 percent of 
the work in this plant, but subsequent 
increases in the contract quantities 
made it necessary to sublet about 80 
percent of the business. The total 
monthly tonnage involved would re- 
quire some 1200 carloads of incoming 
and outgoing freight—too large a job 
for handling in the space and with the 
manpower available. 


Working Out the Systems 


The obvious answer was subcon- 
tracting, and, in the administration of 
the large number of subcontractors 
necessary, precise purchase and pro- 
duction control systems had to be 
worked out in order to prevent tie- 
ups of the assembly operations. But 
before launching into the character of 
these controls, two policies which 
greatly simplified operating methods 
need to be mentioned. 

Experience in the first few months 
of operation indicated that many of 
the subcontractors were not experi- 
enced in the intricacies of the Con- 
trolled Materials Plan. Moreover, since 
many of them were small, their mate- 
rials requirements, steel let us say, 


Each stage of production has an 
individual record sheet to show 
data concerning requisitions, pur- 
chase orders, and quantities the 
subcontractors have been author- 
ized to release to other companies 
for subsequent processing. For 
example, there is one sheet with 
such records for castingg: certain 
bracket, and another similar set 
for machining the same item 
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were not sufficient to constitute a mill 
run. The policy was then decided upon 
to buy all materials for all subcon- 
tractors. This meant that Jacobs Com- 
pany would buy billets from the steel 
mills, ship to forging or fabrication 
subcontractors for conversion into 
shapes, buy the forgings for machin- 
ing subcontractors, and buy the fin- 
ished part from them. This relieved 


MATERIAL RECORD 


402 
Alternate - 
Alternate - 
Purchase Unit - 
How Purchased 
Size - Finish - 
Unit Size- Weight 
Su - D-37E93 
Su ° 


Min. | Norm,| Max.; 
15 | 20\2 


REQUISITIONS 
Number 
GO# \22£00 
1096 |57200 


Quantity | Accum. 


£00 
000 


C-462Z |/5000 |65000 


. 
subcontractors of CMP detail and per- 
mitted scheduling in volume produc- 
tion to all steel mills, foundries, forg- 
ing, and other subcontractors. 
Materials then could be allocated to 
subcontractors with assurance that 
the whole system was balanced with 
Jacobs Company’s commitments for 
delivery of the complete assemblies. 
Allocations then constituted a pool 


caro / OF . 


CARD / OF 


VENDORS 


Name 


PURCHASE 
Date Order No. 
3-11 | L-2196 


3-77 \L-2/99 
3-1/3 |\L-22/4 
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from which subtractions were made as 
materials were released to subcontrac- 
tors. Advance covering for materials 
could be made on a basis of exact 
knowledge as to the current picture; 
and, of course, cancellations became 
much less troublesome. Follow-up de- 
tail was markedly reduced, and there 
was always available full information 
concerning the status of materials 
throughout the system. 

In setting up the subcontractors, 
help was furnished in some cases in 
the form of production engineering 
service, and by supplying, at times, fix- 
tures and gages. Generally they were 
tooled for continuous volume produc- 
tion with provision for 25 percent 
excess over scheduled requirements. 


Financial rating and background of | 


the vendors were examined before 
business was placed with them. 


Concurrent with this policy of pur- 
chase of materials for subcontrac- 
tors was the procedure regarding engi- 


PART NAME ©2 


ZB 


ART NAME 


VENDORS 


Address Shipping Point 


Quantity Total 


O 3600 || ] 
900 
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Accum. ||Auth.| Date | Vend. |Release No. 
Z72\ / 
9500\/] | « 
00 v4 J |e 


neering changes—of which there have 
been a great many. With so many 
subcontractors, changes in early 1942 
involved a tremendous amount of de- 
tail and individual contact and con- 
sultation. This experience led to a 
policy which greatly simplified engi- 
neering change procedure. Represen- 
tatives of all subcontractors affected by 
a change were called in—forging, foun- 


‘ dry, and machining vendors—and met - 


with representatives of Jacobs engi- 
neering department. Flaws in design 
were discussed, and improvements sug- 
gested to help machining vendors. 


Under One Head 


Another confusion-eliminating pol- 
icy also may be identified before de- 
tailed consideration of control pro- 
cedures is taken up. All plant func- 
tions dealing with materials control 
and handling are grouped under one 
head, the assistant manager. ‘Thus, 


with the record plan to be described, 
one man has a complete grasp at all 
times of the exact status of inaterials 
in the plants of all the contractually 
related concerns. The functions are: 
(1) Purchase; (2) planning, materials 
follow-up, and production control; 
(3) trafic; (4) plant materials super- 
vision; (5) stores, receiving, and ship- 
ping; (6) production and methods 
engineers. 

With one exception, operations in 
the Jacobs plant were of an assembly 
nature. These were laid out on a 
straight-line flow basis. In this case, 
production control in the plant could 
be on a quota basis—so much output 
from each operation according to the 
level set by requirements for delivery 
of the finished products. This made 
it important for subcontractor control 
to mesh with the assembly schedule. 
How this was done may be illustrated 
by using a bracket as an example, be- 
cause this item first is cast by a foun- 


PARTNO. O- Y75ZE 


PP \7000 
P 


1700 


PART NO. 


Routing Capacity 


3% 6 ge 


00» 


RELEASES 


2206 
/ |2207 
/ | 2208 


/200 


MAY, 1945 


Quantity | Total 
1200 \l2ZO0O\Gu v0. 


1200 \3600\€e2 | » 


- 0-42 
90-42 |W - 7/P 


D-4F7526 


SAMPLE 
Rejected 


cy fa 


Approved 
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dry, then is shipped to a machining 
company before it comes back to 
Jacobs for assembly. 

The start of materials control is in 
the schedule given to Jacobs by the 
sources of its original contracts. ‘These 
are entered on one master schedule 
sheet—names of the buyers horizon- 
tally at the top, and the months cov- 
ered by the contracts vertically; addi- 
tions horizontally by months give the 
total commitments. This is the cap- 
stone of the material control structure; 
from its flows purchase and production 
control. It is made out whenever the 
figures change enough to warrant re- 
issue. With this schedule goes the 
spare parts schedule—a fixed ratio of 
spare parts to assembled units is called 
for in the contracts. 

Based upon this schedule, the pur- 
chase control was set up. Since Jacobs 
Company bought raw materials for the 
initial subcontractors, it had also to 
sell them to succeeding fabricating 
subcontractors at a price agreed upon 
at the time contracts were placed. Re- 
leases to the group of subcontractors 


were governed by Jacobs Company’s 
own production control department. 
This procedure is illustrated by part 
D47526—the bracket—product of an 
initiating foundry subcontractor, ma- 
chined by a different subcontractor, 
and shipped by the latter to Jacobs 
for assembly. 


Shows When to Order 


A survey of the master schedule in- 
dicated, in conjunction with the speci- 
fications, the quantities required ahead 
during the months of the existing con- 
tracts. Then the decision had to be 
made how far ahead commitments in 
the form of purchase orders to subcon- 
tractors were to be made. In general, 


covering orders for nine months were | 


used at the start of the program, and 
orders were issued quarterly thereafter. 
‘his worked quite well as illustrated 
by heavy cancellations which occurred 
about the middle of last year. There 
was a large cushion of orders on the 
books for which materials had not 
been ordered; with exception of a few 


hard-to-get items, these Cancellation; 
did not bother seriously. The succeed. 
ing quarterly buy was not made, whic) 
kept the commitments in order, 
When the period ahead for cop, 
mitments was decided, production gp. 
tro] issued a requisition to the pu. 
chase department to buy a specifi 
number of castings of the part ug 
herein as an example. The matemj 
‘ record sheet for Bracket Cast 
illustrated on pages 126 and 1?) 
shows that three companies suppliei 
this particular casting. Also, requis. 
tions, purchase orders, and releases ar 
noted, together with specifications anj 
engineering change data. To be note 
also are the capacity figures entered fo; 
each foundry subcontractor—a guid 
in placing purchase orders. All figures 
are stated cumulatively. A quick check 
thus is possible as to whether ordes 
cover the requisitions; and whethe; 
releases by production control haye 
absorbed existing purchase orders, In 
the release portion of this record it i 
to be noted that the releases from 
each foundry are directed as shipments 
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Purchase Orders Purchase Orders Meichase ‘Orders 
Date | Order No. | Quan. | Total || Date | Order No. | Quan. | Total || Date | Order No. | Quan. Tot] 
F/7 \L-2196 |3600 | 3600 
6-15 |l-2906 |9200 \2h00 
Receipts Receipts Receipts Net Tt 
Shippe 
Date R. ie Quan. | Total |} Date R. “Ye Quan. | Total || Date R. + Quan. | Total a3: 
To Ul file (Nde/umingla| Jo d 7p. ca bruce. || Jo Bea Look + hachy 
MAY |1944 — YMAY ~ 11944 — |MAY [1944 
2/ |\|F POz “A |4 |25 |F 60/7 6 G \|.22|F 703 3 3 /3 
JUNE | 1944 JUNE |1942 JUNE (194 Bin 
1 |FPO7 |/7 \2/\ 2 | F G03 |2F \34)\ 6 |F-707 |Z \/77 | __ 
¥|FP/F 12915019 | F607 | 2/ | 559 F572) 12 | 5 
2\Fe9 |\3#5 |\P5 74 | Fo l|/7 lz7el/7lF7e |a7 lel 
25\FFf2i \36 \12/\\/9 | F6/6 |2F \100|| 26 | F 7/6 | 56 \92 
JULY {1944 27 | F621 |34 (7427 | F719 | 5 }97 1352) 
2|F&26 | 59 \/f0 JULY | 1944 JULY | 1944 
JO | FFF] 60 |\240)|| 73 | 628 75 \209)| 3 | F-72/ | 7/7 \/68 
27\| FP?37 60 |300 § | F-724 | 62 |230 
19 | F729 =| &3 |373 
25 | F731 |/0/ |4A| 923 
A separate part record sheet for each subcontractor quantities shipped by the subcontractor to co® 
keeps production control executives posted on the panies that are to work on the part next 
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to particular machining vendors— 
White Machining, Blue Manufactur- 
ing, Red Tool & Machine. 

‘he next step in the purchase con- 
tro! is shown in the Bracket Machin- 
ing record sheet, also shown on pages 
126 and 127. This record, in purpose, 
is an exact parallel to the Bracket Cast- 
ing sheet. On the machining record, 
however, are listed the machining sub- 
contractors to whom castings have 
been sent by the foundries at the di- 
rection of the production control de- 
partment. This machining vendor 
card must balance with the foundry 
card as to quantities ordered, and, of 
course, may be compared with the 
master schedule to show the extent of 
coverage in relation to the master 
schedule of contracts for complete 
assemblies. 


Tells When to Ship 


A vendor shipping release is issued 
to control movement between sub- 
contractors and the assembly plant. In 
the case illustrated, it would direct 
one of the foundries to ship a definite 
number of castings to a machining 
vendor on specified dates, At the bot- 
tom of the second or planning depart- 
ment copy of this release is space for 
entry of shipments made by the cast- 
ings vendor.to the machining vendor 
on authority of this release. Entries 
ir this space (and also additional space 
on reverse side) are made from “no- 
tice of shipment” reports. A cross 
check on this is the “foreign receiv- 
ing report,” sent to the production con- 
trol department by the foundry vendor 
when shipment is made. 

Before proceeding further with sub- 
contractor relations, the production 
control schedule should be mentioned. 
This is made out monthly as a state- 
ment of what is to be produced in the 
assembly plant, and is based, of course, 
upon the master schedules of the buy- 
ers of the finished assemblies, but 
also absorbed in it are allowances for 
scrap, reworks, and inventory gains 
or losses. This schedule determines 
the grand total required as of any 
given date. In turn, it is the base for 
controlling the requisitions on the pur- 
chasing department and the releases 
to the subcontractors. From it is de- 
termined whether further purchases 
or cancellations should be made. 

These purchase controls establish 
the materials position at the Jacobs 
plant—that is, the commitments in 
relation to projected requirements for 
finished product deliveries. Releases 
to casting vendors were made with a 
knowledge of the process time of 
machine vendors, shipping time, and 
needed banks—generally ten days’ re- 
quirements of castings before first oper- 
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Production control for subcontractors helps keep the Jacobs Company’s 
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assembly lines running without interruption. About 80 percent of the 
parts it assembles are produced by subcontractors 


ation of machining. In turn, releases 
are issued to machining vendors in 
quantities to meet the assembly plant’s 
schedule. 

The form on the facing page shows 
the complete information as to pro- 
duction status of one of the foundry 
subcontractors—the purchase orders 
issued, and the shipments made to each 
of three machining subcontractors. 

Since there are three casting ven- 
dors, production control required a 
complete picture of material status at 
these plants. This is given by the 
master casting card. On this record 
are summarized the data from the in- 
dividual cards for each company. 

Another control form is used to 
record the purchase orders issued to 
each machining vendor, and the re- 
ceipts from them to the assembly 
plant. Entries here are made from 
regular receiving reports. This in- 
formation, when entered on the mas- 
ter casting card, affords the composite 
picture of the status of the bracket— 
the number shipped by each foundry 
to each machine vendor, the number 
shipped by the latter to Jacobs, and 
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the balance on hand at each machine 
vendor at the end of each month. 

A record of shipments of finished 
products on the main contract also is 
required. As daily shipments are made, 
they are entered on a “daily and ac- 
cumulative record of shipments,” 
which may be constantly evaluated 
against the master monthly schedule. 

This analysis has been made for the 
purpose of showing that production 
control methods may be devised to 
coordinate the many subcontractors 
involved in producing an item in 
which some 80 percent of the work 
is done by them. Although these 
controls were designed to meet a 
typical problem of wartime produc- 
tion, they are not without application 
to reconversion to peacetime opera- 
tion. It is likely that war items will, 
for a time, be run concurrently with 
consumer production—plants will be 
in all stages of. readiness to take on 
new business. And a production con- 
trol plan, such as this, may be de- 
pended upon to pull geographically 
dispersed procedures into a coordi- 
nated whole. 
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Bonus Plan Improves 
Machine Efficiency 


J 3 PETRO, standards Engineer, Thompson Products, Inc., Cleveland 


A GROUP PIECEWORK INCENTIVE PLAN 
with a _ day‘rate is in effect 
in all Cleveland plants of Thompson 
Products, Inc. One of the groups con- 
sists of 80 fully automatic machines. 
This group constantly showed an effi- 
ciency much less than the average of 
all other groups in the plant. An in- 
centive plan, pointed specifically to 
keeping machines operating, was in- 
stalled and has shown considerable in- 
crease in production units and bonus 
earnings without increasing costs. 

Standard practice in most wage in- 
centive plans is to establish a nornial 
cycle time value for performing an op- 
eration. To this cycle time are added 
normal delay and personal allowances. 
A standard quota is then established. 

This plan encourages the workman 
to exceed his production quota, 
thereby increasing his earnings during 
the time that the machine is in opera- 
tion, or idle due to normal delays. In 
cases of abnormal delays, daywork 
hours are granted to the operator for 
the length of the delay. 

In the past, very little thought has 
been given to the angle of providing 
an incentive plan to encourage the 
workmen to keep the machines oper- 
ating as close to 100 percent of the 
time as possible. This type of machine 
efficiency incentive can show excep- 
tional results, especially on fully auto- 
matic machine operations and also on 
semi-automatic machine operations 


“where the machine time controls at 


least 50 percent of the total opera- 
tion cycle time. 

Previous to the installation of the 
incentive plan, a check showed that 
machines were-in operation approxi- 
mately 65 percent of the standard ex- 
pected machine operating hours. In 
addition to this low machine efh- 
ciency, employees were discontented 
with the small amount of bonus they 
were earning. In carefully analyzing 
this group of machines, it was found 
that, regardless of the amount of effort 
the operator put into increasing ma- 
chine efficiency, it would not increase 
the amount of bonus he received, since 
the production of the machine was 
controlled by the established auto- 
matic cycle time, and abnormal idle 
machine hours were paid for at guar- 
anteed hourly rate plus the average 
bonus of the last three pays, regardless 
of the number of abnormal idle ma- 
chine hours (Table I). 


No Additional Bonus 


Now assume that the operators of 
the machines put in exceptional effort 
and used all their skill to get the ma- 
chines back in operation when a delay 
occurred, and, by this application, re- 
duced the abnormal idle machine 
hours 50 percent, or to 1900 hours, 
thereby increasing the productive 
hours of the machines by 1900, the 


results of the bonus earnings of the 
group would be as shown in Table II. 

In checking over the two tables, it 
should be noted that in Table 2, a 
total of 8505 standard hours of work 
was produced compared to 6510 hours 
in Table I. In other words, in Table 2 
the group produced 1995 more stand- 
ard hours of work than in Table 1, but 
the bonus earnings in both are the 
same. 

Employees soon realized that te- 
gardless of their efforts they could not 
increase their bonus earnings by elim- 
inating abnormal idle machine hours. 

Standard production requirements 
for these automatic machines are es- 
tablished by actual time study of the 
cycle of the machine, and compared 
to the engineering layout sheet. To 
the established cycle time are added 
all normal tool, miscellaneous, and 
personal allowances, arriving at a 
standard time value per piece. With 
this practice of establishing standards, 
the expected production of these ma- 
chines was 77.5 percent of capacity. 
Because the machines were set up ac- 
cording to the engineering layout, no 
opportunity was left for the operators 
to reduce the cycle time per piece. 

The result was that the only incen- 
tive remaining for the operator was 
to reduce the normal tool trouble time, 
also to take less personal time, than 
allowances were made for. The maxi- 
mum amount of incentive on these 

















Table I Table II 
Standard hours of work produced............ 6510 Standard hours of work produced............ 8505 
Abnormal idle machine hours............... 3800 Abnormal idle machine hours............... 1900 
Allowance on abnormal idle machine hours at Allowance on abnormal idle machine hours at 
average bonus of last 3 pays (average bonus average bonus of last 3 pays (average bonus 
Cee a 28 i PI 190 dh Tee aT a 95 
Total group allowed hours.................. 10500 Total group allowed hours.................. 10500 
Total group actual hours.................... 10000 Total group actual hours.................... 10000 
Group Efficiency Group Efficiency 
Total group allowed hours mi 10,500 _ 105% Total group allowed _ 10,500 _ 105% 
Total group actual hours 10 ,000 “ Total group actual hours 10,000 : 


Bonus = group efficiency minus 100% 
Bonus = 105% — 100% = 6% 


Bonus = group efficiency minus 100% 
Bonus = 105% — 100% = 5% 


— 
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machines was 29 percent, providing 
the operator was able to keep the ma- 
chine running 100 percent of the 
working day. To accomplish this, he 
had to stay at his machine the entire 
day, taking no personal time and re- 
quiring 10 tool adjustments or 
changes. my Pen 

It is a practical impossibility to op- 
erate a fully automatic machine 100 
percent of the time. This was demon- 
strated by the fact that the group was 
only earning a small percent of bonus. 
The low machine efficiency was the 
result of the lack of incentive to get 
the machines back into operation 
whenever abnormal delays occurred. 
The operators of the machines re- 
ceived daywork credit for these ab- 
normal delays and would not endeavor 
to correct them and get the machines 
operating in the least amount of time, 
because of the daywork allowances and 
also because it would not increase 
their bonus earnings. 


Group Allowance 


With the incentive system on a 
group basis, and over a cumulative 
two-week period, it was felt that an 
over-all percentage allowance could be 
established for all delays in this group. 
The purpose of this percentage al- 
lowance was to encourage the opcr- 
ators to keep the machines in opera- 
tion as many hours as possible, thereby 
increasing their bonus earnings and 
still maintaining the same labor cost. 

A study of the delay hours of these 
machines was made, covering a period 
of three months, or approximately 
169,000 machine hours, excluding set- 
up hours. The study revealed that the 
original normal tool allowance for 
changing and adjusting tools was suf- 
ficient, but miscellaneous allowances 
did not cover all items that were 
classed in abnormal delays. 

These allowances covered such 
items as excessive tool trouble, wait 
for tools, minor machine trouble and 
repairs, clean machine, spindle trouble, 
change oil line and rollers, repair run- 
outs, inspection holdup, and many 
other minor items too numerous to 
mention. A careful analysis of these 
delays was made, corrections were 
recommended, and made where serv- 
ice departments were the cause of idle 
machines. Delays were analyzed to dis- 
cover also whether they were caused 
through the negligence of the oper- 
ator or whether they were due to ma- 
chine or tool failure. Where operators’ 
negligence could be proved, delay 
times were eliminated. Also the 
amount of time required to get the 
machine back in operation was an- 
alvzed to see whether the time was 
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Table IIL 





Actual hours time studied... 2.2... eee ets 168 ,871 
Actual allowed hours 110,329 + (61,919 « 1.05)............. 175 ,344 
Effici sloulati 175 ,344c _ ia 

ciency calculation 168.871 > 104% 


Bonus = 104% — 100% = 4% 











Table IV 

Standard hours produced during study...................... 110 ,329 
Standard hours produced by eliminating hours due to their fault 

Sle Ce oases ae 46 sap mea a 2 bi? bet bod 11,391 
Standard hours produced by reducing abnormal delays 

ee ny hE eas «6 dn't-onp tnlapedie WD GAD ___ 25,882 
Total standard hours produced........................24.5. 147 ,602 
Allowed delay hours (147,602 x 0.46)....................... ___ 67,897 
ns wots sae uieenn’ om 215 ,499 


Group Efficiency 
Total group allowed hours _ 215,499 
Total group actual hours § 168,871 
Machine Efficiency During Time Study 
110 ,329 _ 65% machine operating of the standard expected machine 
168 ,871 operating hours 
Theoretical Machine Efficiency 


147 ,602 _ 87.4% machine operating of the standard expected machine 
168 ,871 operating hours 


= 127.6 or 128% 











excessive, normal, or 
good. 
The actual time study of these ma- 


chines revealed the following: 


exceptionally 


Actual machine hours observed 
168,871 

Standard machine hours of 
work produced........... 110,329 
Abnormal idle machine hours. 61,919 


The 61,919 abnormal idle machine 
hours consisted of such items as men- 
tioned above, which were not included 
in the time study by which the stand- 
ards were established, and also the 
hours that exceeded the standard de- 
lays allowed in the time study. 

Analysis of the abnormal idle ma- 
chine hours of 61,919 showed that 11,- 
168 hours were the fault of the oper- 
ators and service departments, and 
50,751 hours were caused by machine 
and tool failure. 

When analysis had been completed 
and idle machine time established, it 
was necessary to convert idle machine 
time to a percentage of the expected 
operating machine time. 

The analysis now showed that 110,- 
329 standard machine hours of work 
were produced and that, in order to 
produce these hours of work, it took 
an additional 50,751 hours of ab- 
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normal delay such as tool adjustment, 
tool grinding, machine adjustment, 
repairs, and so forth. 

In order to set up the 50,751 hours 
on an incentive basis, it must then be 
assumed that for every 110,329 stand- 
ard hours of work produced, 50,751 
additional hours must be allowed. In 
order to make this allowance, it 1s 
necessary to determine what percent 
the additional allowed hours are of 
the standard hours of work produced. 
This was done as follows: 

50,751 ~— 110,329 = 0.46 or 46% 

The application of the 46 percent 
is made by adding to the standard 
hours of work produced during the 
day, the 46 percent allowance. 

For example, if the group produced 
100 standard hours of work, the al- 
lowed hours for the day would be 
100 + 46, or 146 hours. 

A meeting with the employees of 
the automatic group was called and 
a detailed explanation of the delay 
study and the percentage delay allow- 
ance was presented to them. During 
the meeting, it was made clear to the 
employees that the purpose of this 
percentage delay allowance was to en- 
able them to earn additional bonus by 
eliminating the idle machine hours in 
the group. It was also pointed out to 
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them that with the application of the 
percentage delay allowance, the day- 
work allowance would be eliminated, 
regardless of the length of delay. 
The examples presented to the 
group were a recapitulation of the 
bonus earnings during the time study 
(Table III) and also a bonus calcula- 
tion for the same period (Table IV) 
with the application of the proposed 
percent allowance, assuming that they 
applied better effort and skill than 
they had during the time study. 
Referring to Table III, suppose that 
through the efforts and skill applied 
by the group, they eliminated the 11,- 
168 hours of idle time that were their 
fault, and also reduced the allowed 
delay hours by 50 percent, and con- 
verted these hours into production, the 
result would be as shown in Table IV. 
After these explanations had been 
made, it was proposed to the group 
that they accept the percentage delay 
allowance. After a number of ques- 
tions had been answered, the proposal 
was finally accepted by the employees 


under the condition that for a period 
of four weeks they would put every 
effort into keeping the machines in 
operation, and if the results of their 
honest efforts did not show a rea- 
sonable increase in their bonus earn- 
ings, the original method of compen- 
sating for abnormal delays at day- 
work rates would be resumed. 

A second meeting of the employees 
of this group was not necessary. Since 
the installation of this plan, a gradual 
increase both in machine efhciency 
and in bonus earnings has been in 
progress. 

The latest pay period of 14 days 
shows the following: 

Actual hours worked....... 10,249.8 
Total standard allowed hours. 14,480.0 

Bonus efficiency 

The total standard allowed hours 
represents the standard hours of work 
produced plus 46 percent. In order to 
determine the standard hours of work 
produced, the 14,480 standard al- 
lowed hours are divided by 1.46—te- 


sulting in a total of 9918 standayg 
hours of work produced (991§ 
10250 = 96.8% machine operatip 
of the standard expected machine op. 
erating hours). 

The incentive compensation to the 
employees of a group is calculated op 
a percentage basis and referred to as 
bonus. The incentive bonus calcylg. 
tion is made by totaling daily the pro. 
duction of the employees in a grou 
and accumulating the daily production 
for a two-week period. The group-ac. 
cumulated two-week production jg 
then converted into dollar value and 
compared to the guaranteed group dol- 
lars for the actual hours worked in the 
group during the two-week period. The 
comparison of the actual guaranteed 
group dollars to the dollar value of 
production is known as the group effi 
ciency. The bonus percent the group 
is paid is the difference that the group 
efhciency is in excess of 100 percent 
efficiency. Each employee receives 
the same percentage of bonus on all 
hours worked in the group. 





Principles of Wage Law 
Enforcement 


ENFORCEMENT Of the law against the 
making of unauthorized wage adjust- 
ments is a part of the emergency war 
program to prevent wage and price 
inflation. To help edigioeens under- 
stand the policies and procedures in- 
volved in such enforcement, the Na- 
tional War Labor Board has issued 
the following statement of principles: 


1. The primary objectives of the 
enforcement program are the elimina- 
tion of unlawful and unstabilizing 
wage practices, and the protection of 
employers and employees who do com- 
ply with the rules against the unfair 
competition for labor of those who 
have failed to comply. 


2. Like all other phases of the 
board’s work, authority to determine 
whether a violation exists and, in 
appropriate cases, to reduce or elimi- 
nate the penalties provided by law, is 
exercised by tripartite divisions of the 
regional boards consisting of an equal 
number of representatives of employ- 
ers, employees, and the public. The 
tripartite character of each such di- 
vision enables it to appraise fairly. and 
understandingly the variety of cir- 
cumstances under which violations 
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occur, and to give just consideration 
in each case to the existence of ex- 
tenuating circumstances. 


3. No penalties may be assessed 
against an employer without his con- 
sent except after a hearing and decision 
by a tripartite division. There is a 
right of appeal from any such decision 
to the National War Labor Board. 


4. The board’s experience has 
shown, however, that the great ma- 
jority of cases can be settled with the 
employer’s consent through a simple 
and informal procedure which does 
not involve expensive or protracted 
hearings. Each such voluntary set- 
tlement is presented to and acted 
upon by the tripartite division. 


5. In the normal case it is not 
necessary for employers to engage 
— or technical consultants, al- 
though they may, of course, be repre- 
sented in any proceeding by anyone 
they choose. Complaints have been 
made to the board, however, that cer- 
tain individuals have exaggerated the 
potential penalties that are likely to 
be incurred, and have claimed special 
ability to achieve lenient disposition 


of cases. Any such claims are wholly 
unwarranted. 


6. In any case where it is found that 
improper payments have been made 
under extenuating circumstances, the 
prescribed penalties may be reduced 
or eliminated. The severity of the 
full sanctions provided by law is re 
served for the cases which involve i- 
tentional and willful violators as, for 
example, the second offender, or one 
who has put an adjustment in effect 
after disapproval by the board, or one 
who has failed to discontinue an 
unauthorized adjustment. 


7. There is no mechanical formula 
by which the amount of penalty can 
be determined in advance in any casé. 
Each case must be decided on its 
own particular facts. The employer's 
voluntary disclosure of the facts and 
prompt cooperation in discontinuing 
unauthorized and unstabilized rates or 
practices are regarded as important in- 
dications of extenuating circimstances. 
The immediate discontinuance of ul 
lawful and unstabilizing rates or prac 
tices is an absolute condition in any 
case where the board is asked to I 
duce or withhold the penalties. 
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| MANAGEMENT SHORTS 
Crating 
ine Op- 
a ° Readers are invited to contribute brief articles, illustrated when possible, reporting 
ae out-of-the-ordinary management accomplishments. Accepted articles will be paid for 
le pro- 
grou : 
ca Foremen Play Big Part 
up-ac in Recreation Club 
om j 
e “ia Recruiting for members in the recreation 
p dol. association, recently organized by em- 
in the ployees of Wollensak Optical Company, 
Th Rochester, N. Y., was placed squarely up 
Pepi to the foremen by the workers. The fore- 
nteed men vied with one another in a member- 
ue of ship drive which resulted in the enrollment 
D effi of 90 percent of all personnel. 
proup Employees and foremen associate with 
2TOUp one another in promoting all activities. 
Tcent They built regulation horseshoe courts on 
seives company property, conducted excursions 
aa to local and out-of-town football and base 
ball games, held tennis. and golf tourna 
ments, and put well-coached baseball and 
basketball teams into Rochester industrial 
Vee and independent leagues. 
Any member of the recreation associa 
, tion can become an officer, and when time 
About 1000 pounds of scrap in its first 8 hours of operation is the record of the came for electing a nine-man board, five 
magnetic device designed and built by the plant engineering department of ne “ eis mp a by the catee EP: 
Consolidated Vultee Aircraft Corporation, Nashville, Tenn. Before this gyi Darin — yes rriemyere ba tr: 
machine was put into operation in the roadways about the plant, tire repair PR ce et about the slipaloal’ Stabia end 
bills ran as high as $150 a month. They have now been reduced by 75 per- improved morale generated by the recrea- 
cent. Machine is of angle iron construction, on Ford wheels; it carries two tion association. Every initiation fee dol 
1000-lb. magnets operated by four 12-volt storage batteries lar was matched by the contribution of a 
olly company dollar for the recreation associa- 
tion treasury. Teams were outfitted, 
trophies were put up for competition, and 
a darkroom is being installed. 
that Organized “to encourage, finance, and 
ade carry on recreational activities to be partici 
the pated in by employees of both sexes and 
ced all ages, and to promote mutual acquaint 
the ance and cooperative spirit among its mem 
Te- bers,” the association has produced an 
in- important byproduct—a social mixing of 
for labor and management. 
ne 
ect . 
ne 
y Electric Eye Makes 
m Spot Welding Safe 
u 
an A. G. SCHAEFER, Production Manager, 
se. Spencer Thermostat Company, Attle- 
its boro, Mass. 
a In the past dozen years the use of air- 
. operated spot and projection welders has 
ng increased tremendously. Most of these 
or machines are used for welding small as- 
n- semblies or subassemblies, and they usually 
S. operate at high speeds. Usually, too, 
n- elaborate fixtures are used to position the 
C- work, which means that unskilled oper- 
y A ators, mostly women, cam be used. But 
Mi ; nae one little slip, and fingers are. jammed, 
‘ sometimes seriously hurt. 
Electric eye prevents fingers being jammec! in spot welding machine To offset this danger we- are using an 
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electric eye as a safety device on spot weld- 
ing equipment. The spot welder is foot 
controlled; it is pneumatic or air-powered; 
it has 80 pounds of pressure on the upward 
swing of the welding electrodes and 40 
pounds on the downward swing. The 
operation of the safety device is such that 
any object coming into the light beam of 
the electric eye immediately shuts off the 
air pressure on the downward swing and 
activates the pressure on the upward swing. 
This is a surprisingly fast action, and it is 
impossible to get fingers caught. 


Price of admission to a dance 
held recently by employees of 
Libbey-Owens-Illinois Glass Com- 
pany, Toledo, was a letter written 
to a service man or woman. 


Strapping Simplified 
on Special Truck 


WILLIAM McCLOSKEY, Industrial Engi- 
neer, Masback Hardware Company, 
New York 


We had the problem of handling some 
thousands of cases for the Army Quarter- 
master. These cases had to be packed, 
marked with identification colors, stenciled, 
and strapped. The strapping operation was 
a bottleneck, because we had to take the 
case from the handtruck, prop a block 
under it, strap it, and put it back on the 
truck. 

Therefore we had made for us hand- 
trucks that (1) were built up 18 inches 
from the floor, and (2) with two strips of 
channel iron, spaced on the truck ac- 
cording to Army case-strapping specifica- 
tions. Now cases can be handled from 
packing to delivery platform without once 
removing them from the truck for any 
operation. 








for parts. 





Stock selector at Toledo Scale Company, Toledo, ‘wastes no time groping 


Good seeing conditions in évery part of the rooms are insured 


by lighting units suspended from bus duct. Units slide to point of use 


Flying Club 
Organized by Workers 


It is not unusual for employees of airplane 
manufacturing companies to have facilities 
for joining a flying club, but more and 
more companies outside of the aircraft 
industry are now sponsoring such clubs. 
One of the latest to take this step is the 
Allis-Chalmers Manufacturing Company, 
Milwaukee, which organized its aviation 





Channel fron to permit 


/ 





strapping of case on truck 
! 
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club for the purpose of serving “all of the 
employees of the Allis-Chalmers Manufac- 
turing Company who are interested in 
aviation, to encourage further interest and 
increase knowledge of aviation among this 
group, to provide means for all members 
to obtain adequate ground and flying train- 
ing at minimum expense, to organize and 
operate a separate squadron of the Civil 
Air Patrol, and to provide at moderate 
rates the use of aircraft for all of its mem- 
bers.” Membership is open to employees 
and their immediate families. 

Four types of membership are available: 
(1) Social membership, a prerequisite for 
the remaining types of membership, which 
entitles the members to participate in all 
club functions; (2) flight membership for 
all members who are participating in actual 
flying; (3) training status membership for 
all members who desire to join the Civil 
Air Patrol; and (4) training and flight mem- 
bership for all members who wish to pat- 
ticipate in training in the Civil Air Patrol 
and at the same time participate in flying. 

The flight section has been organized as 
a non-profit corporation. Members are 
eligible to fly club-owned aircraft by put- 
chasing a $50 share in the organization and 
by paying for the actual cost of operation 
of the equipment. ; 

The club has purchased a 65-hp. Piper 
Cub, which is to be called the AC-AC, 
and has on order a wrecked Army trainer 
which is to be renovated. The Navy Air 
Force has presented the club with a Mark 
IV navigation trainer—a dummy airplane 
with all controls, which duplicates actual 
flight conditions. 
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MAINTENAN CE as the Editors See It 





How Many Maintenance Men 
Are Enough? 


How Many motor inspectors, electricians, millwrights, 
and other maintenance personnel should be enough for 
a given plant? Management and maintenance executives 
frequently ask that question. It has been particularly 
pressing during the past two or three years. 

Management is more likely to think that the mainte- 
nance department is overstaffed, than otherwise. Main- 
tenance shrieks that it ought to have more men. 

There does not seem to be any generally satisfactory 
answer to this question. Any attempt to work out a 
fair answer must take proper account of many diverse 
factors. For example, the age and condition of equip- 
ment, the severity of exposure to adverse conditions, 
the amount of overloading, number of hours of opera- 
tion a day—all these vitally affect the amount of 
maintenance attention needed. | 

Any kind of equipment that has behind it a long his- 
tory of neglect and abuse certainly will require more 
attention than items that have been properly used and 
well cared for. 

That same truth applies to buildings and every- 
thing else around the plant. 

The philosophy behind the maintenance department 
also matters greatly. It is one thing to regard the func- 
tion of maintenance as patching up after something 
breaks down. It is something else entirely to consider 
that maintenance should be vitally concerned with pre- 
venting troubles. 

In any event, intelligent direction and competent 
supervision will go a long way toward getting real 
efficiency from maintenance personnel. 

Then the question of how many largely resolves itself 
into a matter of deciding or determining how much 
manpower is needed to accomplish the results ‘wanted. 


Be Sure the Distribution 
System Has Ample Capacity 


A SERIOUS MISTAKE may easily be made if the distribu- 
tion system is not given careful consideration when 
planning post-war changes in the plant. 

The distribution system in many plants is adequate 
for present needs and probably will carry heavier loads 
and serve satisfactorily for some time to come. 

In many other plants the situation is less favorable. 
Although the system may serve to make energy available 
wherever it is needed, losses may be high, voltage drop 
excessive, reliability nothing to brag about, and the abil- 
ity to carry much more load, non-existent. 

It.is necessary to recognize that plant distribution 
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systems in general will be called upon in the future to 
carry heavier loads than ever before. For many years the 
trend has been toward greater mechanization, and 
larger consumption of electrical energy per worker. 

Mechanization is certain to increase, rather than 
diminish. Larger machines, of greater output, will be 
used. Electrical power will be substituted in increasing 
measure for muscle power in handling materials, 
Lighting intensities will continue to go up. Arc weld- 
ing will find more applications. Use of electronic 
heating, both induction and dielectric, may be expected 
to grow hugely. 

All these trends mean that more, oftentimes larger, 
electrical apparatus will be hooked onto the distribu. 
tion system. 

It may be extremely difficult, if not impossible, to 
foretell the size of the electrical load five or ten years 
from now. But it will not be difficult to make sure 
that the plant has an adequate distribution system 
having ample reserve capacity. 


Maintenance, Too, Can Use 
Standard Practice Sheets 


THERE IS MUCH to be said in favor of the policy of issu- 
ing standard practice sheets for maintenance work. The 
idea is not new. In varying degrees, it has been put 
into effect in many plants. It seems worthy, nonethe- 
less, of much wider application. 

In one progressive plant, instruction sheets have been 
prepared covering the inspection, testing, adjustment, 
and to some extent the repair, of practically all equip 
ment, as well as buildings. All points to be watched for 
trouble or deterioration are listed. 

When a maintenance man is given an assignment, 
he is referred to the instruction sheet which covers that 
particular job. Hence it is considered that he has no 
excuse for overlooking some point, or failing to do 
good work. The instruction sheets have been worked 
up with such care, and revised so often, that few if any 
points have been omitted. 

Contrary to what might be thought, this is not 
something that is worth doing only in large plants. 
The plant in question is relatively small, with a mainte 
nance force of corresponding size. In such a plant the 
maintenance men often have to be able to handle a 
variety of work. The number of supervisors will obvi 
ously be limited. Hence the need for, and value of, 
written instructions.. Their usefulness in training new 
men, too, will be apparent. 

Standard practice sheets have long been an indis 
pensable tool of production departments. If properly 
prepared, they can be of equal value to maintenance. 
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Rating Maintenance Jobs 


EDWARD LENDER, 


Ratinc of maintenance jobs and merit 
rating of maintenance employees at 
Star Electric Motor Company, Bloom- 
field, N. J., are accomplishing these 
three major objectives: 


|. A fair wage rate is being paid for 
each type and grade of maintenance 


work. 


2. This wage rate is being adjusted 
periodically between agreed minimum 
and maximum limits to reflect the 
workers’ own efforts and abilities. 


3. As a result, every worker knows 
that any change in the type of his 
job or the quality of his performance 
is being automatically recorded to in- 
sure his getting the right pay. 


Star Motor’s plan, which is being 
generally applied to both production 
and maintenance forces of this plant, 
is patterned closely after the well- 
known NEMA plan (National Elec- 
trical Manufacturers’ Association), 
with minor modifications required by 
local conditions to obtain a more equi- 
table adaptation. The possibility of 
successful application of such a plan 
to any maintenance department is 
frequently questioned because mainte- 
nance service type of labor, in contrast 
to production workers, presents an 
extra problem in applying the cus- 
tomary formulas used for evaluation 
of the worth of the job and the man. 

This problem can be summarized 
under two difficulties: 


‘ 1. In rating each maintenance job, 
the development of a master sheet by 
analysis of the work involved does not 
have the advantage of dealing with 
repetitive operations as in most pro- 
duction jobs. 


2. In merit rating a maintenance 
worker, the use of factual data usually 
provided by production records, such 
as daily output, and number of rejects, 
is not available for substantiation of 
the supervisor’s opinion of that work- 
ers performance. 


That neither of these difficulties is 
seriously condemning or insuperable 
is attested by the present efficient 
Operation of the job and merit rating 
plan in Star Motor’s maintenance de- 
partment since the plan was intro- 
duced into the entire plant more than 
two years ago. No better proof can 


VOLUME 103, NUMBER 5 : 





Plant Engineer, Star Electric Motor Company, Bloomfield, N. J. 


be found of the plan’s successful 
operation, not only in the mainte- 
nance department, but also in all pro- 
duction departments, than in its com- 
bined enthusiastic approval and ac- 
ceptance by management, who initi- 
ated it, by the workmen, who have 
incorporated it into their union con- 
tract (Local No. 408, UERMWA, 
CIO affiliate), and by the supervisors, 
upon whom falls much of the burden 
of its administration. 

In the maintenance department 
particularly, the successful application 
of the plan requires above all else a 
solid foundation of correct job classi- 
fications if the superstructure of merit 
rating is to stand. But ‘how can 
sufficiently accurate job masters be de- 
veloped from activities of such wide 
coverage as is involved in maintenance 
work? This question paraphrases the 
first-mentioned difficulty, that of de- 
fining work which is not of a repeti- 
tive nature and whose scope is at first 
glance seemingly as broad as it is long. 


Actually, however, it will be found 
that each maintenance job does have 
fairly definable characteristics. But 
they will never become fully evident 
until one jumps in and makes a start 
in determining them. This chore is 
made easier, too, by use of the typical 
forms developed by NEMA and other 
organizations. 

When maintenance job rating was 
begun at Star Electric Motor Com 
pany there were 13 job classifications 
drawn up for all activities of the main 
tenance department, in contrast with 
25 job masters now in effect. This 
twofold increase in job masters took 
place despite a one-third decrease in 
maintenance personnel that occurred 
after completing the installation of 
new plant equipment. Furthermore, 


sometime in the plan’s history all but 
one of the original 13 job masters have 
required revision, either upward or 
downward, and 12 new job masters 
have had to be added, because of bet- 
ter differentiation of what each man 





Skilled maintenance electrician has no fear of being underpaid, or 
hope of being overpaid, because the job master, which lists the basic 
factors of his job, shows exactly the labor grade into which he falls 
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JOB RATING SUBSTANTIATING DATA , , 
DEPARTMENT_M@intenance ze 

STAR ELECTRIC MOTOR COMPANY ————| I fection 2 

ters 1S | 

start, al 

gradual 

JOB NAME_ Electrician-Maintenance CLASS 6A reach th 
TT 8 eno ti 

——=| 1 in job 
FACTORS DEGREE | BASIS OF RATING ies | 
an | 
EDUCATION 4-56 Requires the use of complicated wiring diagrams and a, 
specifications, wide variety of electrical instru- ay, 

Pei A + ments, or broad electrical knowledge. Usually i mt 


equivalent to 4 years' high school and 4 years' forma] than an 
































training tration, 
ection | 
EXPERIENCE 3-66 Over l year up to 3 years' working experience. Minima rors 
experience at Star, 2years mainten 
ae general 
INITIATIVE 3-42 Requires the ability to plan and perform a sequence of| | gradual 
AND operations where standard or recognized operation matures 
INGENUITY methods-are available, and the making of general de- The 
cisions as to quality, tolerances, operation, and ment of 
set-up sequence , aot me 
ever be 
PHYSICAL 4-40 Considerable physical effort, working with average or 
DEMAND heavyweight material, or continuous strain of 
difficult work position 
MENTAL OR 3-15 Continuous mental or visual attention requiring 
VISUAL DEMAND constant alertness 
RESPONSIBILITY 4-20 Probable damage to equipment or process is seldom 
FOR EQUIPMENT over $1000 
OR PROCESS 
RESPONSIBILITY 1-5 Probable loss due to damage or scrapping of materials 
FOR MATERIAL or product is seldom over $10 
OR PRODUCTS 
RESPONSIBILITY 5-25 Safety of others depends entirely on correct action 
FOR SAFETY OF of employee on job being rated, and carelessness may 
OTHERS result in fatal accidents to others 
RESPONSIBILITY 2-10 Responsible for instructing and directing one or two 
FOR WORK OF helpers 50 percent or more of the time 
OTHERS 
WORKING 2-20 Good working conditions. May be slightly dirty or 
CONDITIONS involve occasional exposure to dust, dirt, heat, cold, 
or wet. Typical machine shop working conditions 
UNAVOIDABLE 5-25 Exposure to accidents or occupational disease that 
HAZARDS 3-324 may result in total disability or death 














REMARKS Layout, install, and maintain complicated electrical generating, trans- 
mission, or control equipment. Must be able to work from wiring diagrams and 
Schematic drawings. Expert trouble Shooter, including electric testing 
apparatus. May involve high tension work. Works without direct Supervision. 














Job master for Class A electrician gives analysis of Star Motors plant, using the NEMA score system. 
the eleven basic factors of the job as they exist at shows that its No. 3 labor-grade wage applies 
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had to do. Some of the revisions were 
due to changes in the jobs themselves; 
others were the result of the progres- 
ive discernment of inequities. 

The point being made is that per- 
fection in setting up accurate job mas- 
ters is never to be expected at the 
start, and that only by process of 
radual evolution can such a plan 
reach the balanced stage. Moreover, 
at no time will the need for changes 
in job masters ever be eliminated, 
because sudden or subtle changes in 
lant conditions will occasionally occur 
that will require revaluation of rat- 
ing factors to maintain the plan’s in- 
tegrity. A good job rating plan, there- 
fore, must provide, as a normal rather 
than an abnormal part of its adminis- 
tration, for periodic review and cor- 
rection of job masters. What appears 
therefore as a formidable problem in 
maintenance job rating because of the 
general lack of repetitive operations 
gradually eliminates itself as the plan 
matures. 

The gradual and necessary refine- 
ment of maintenance job masters does 
not mean, however, that there need 
ever be any change in the basic factors 








for job evaluation. The basic job rat- 
ing form at Star Motors has never 
been changed from the start. The 
illustration on page 138 depicts a typi- 
cal maintenance job master for a 
Class A electrician, and shows the 
basis of rating the various factors of 
this job as they now exist at this plant. 
In the column headed “Degree” are 
shown both the degree and respec- 
tive point values of each factor, using 
the NEMA score system. At the bot- 
tom is given the total point score and 
resultant labor grade. 


Ten Labor Grades 


A summary of all 25 maintenance 
job masters at Star Motors is ex- 
hibited below, showing their relative 
standings according to the ten labor 
grades adopted for all employees of 
this plant. This chart also identifies 
by circles the 13 original job mas- 
ters, corroborating the elementary 


nature of the initial set-up, and reveal- 
ing the nature of the more specialized 
job masters that were added later on. 
Wage standards for the ten labor 
grades in this chart are the result of 


a careful survey made of area and 
national industrial statistics, to insure 
their propriety, and constitute an es- 
sential part of the union contract. 

The development of maintenance 
job masters at Star Motors, both 
original and revised, is not the result 
of one man’s opinion. They are first 
worked up by the supervisor most 
familiar with the job requirements, to- 
gether with an industrial engineer. 
Then, under the official sponsorship 
of a representative of the industrial 
relations department, they are guided 
through a routine of executive checks 
and counterchecks that concludes with 
a review by the job rating reviewing 
committee. This committee consists 
of the plant superintendent, personnel 
director, an industrial engineer, the 
industrial relations manager, and 
supervisor of time and motion study. 
Its character indicates the importance 
attached to production of correct job 
masters. 

Any necessary revision of job mas- 
ters is initiated by any one of three 
agencies—labor, supervision, or man- 
agement. The union can successfully 
challenge the accuracy of a new or 
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Job Number Maximum Wage | 1.40 | 1.30 | 1.20 | 1.13 | 1.07 | 1.00 | .93 | .86 | .79 | ,72. 
Minimum Wage 1.25 | 1.15] 1.05 | .98] .92] .85|.78 | .71 | 65 | .65° 
5. Millwright-Maintenance 
6. Electrician-Maintenance ® ® © 
7. Pipe Fitter A 2 
11. Carpenter ® © 
_ll. Mason-Maintenance = B2 
20. Painter-Maintenance ® ®) 
28. Furnace Tender Bl 
B2 
32. Trades Helper Al | B2° 
35.. Stock Selector oe A B 
37. Watchman ® 
37. Coal Passer Al 
37. Grounds-tender A2 
37. Porter = 
37. Laborer 
39. Matron-Maintenance . ® | 
40. Lubricator ‘ A 
Points 360 | 338 | 316 | 294] 272 | 250 | 228 | 206| 184) 162 
381 | 359 | 337 | 315 | 293 | 271 | 249 | 227) 205) 183 












































Letters shown in circles indicate the original job other letters represent job masters added later 


Masters for the entire maintenance department. The 
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because of better differentiation of the work involved 
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The importance of correct job masters to the success 
of the job rating plan is recognized by the care with 
which all new or revised job masters are reviewed 
for final approval by the job rating reviewing com- 


revised job master if it can support its 
claims of error. A workman who be- 
lieves his job has progressed to a point 
where it requires more skill, effort, or 
responsibility than called for by his job 
master may file a formal grievance for 
revaluation of his job master. The 
time for filing, however, is limited to 
within a 14-day period after publica- 
tion of the results of a regularly sched- 
uled review of job and merit rating. 
This review takes place no sooner than 
every 4 months and at no longer 
intervals than 5 months. 

Supervision and management may 
initiate a revision, however, at any 
time the need for an upward or down- 
ward revaluation becomes evident. It 
is conceivable, for instance, that the 
interim introduction of more compli- 
cated plant equipment may require an 
increase in point values for such fac- 
tors as education, initiative, and in- 
genuity to justify a prompt revaluation 
of the necessary maintenance services 
to a higher labor grade. On the other 
hand, an improvement in tools, mate- 
rials, or equipment could simplify the 
work to such an extent as to justify a 
reduction in labor grade. A split-up 
of duties and responsibilities of one 
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job into two would produce the same 
result. 

Usually, however, a change in a 
maintenance worker's wage rate is 
justified not so much by revision of 
the job master itself that governs his 
work, as it is by a need to apply 
another job master because his work 
assignments have been changed. A 
periodic review may reveal, for in- 
stance, that a maintenance man is 
doing enough of the work specified by 
the job master for the next higher class 
to deserve upgrading. The rule at Star 
Motors governing such reclassification 
is that a man must be regularly doing 
at least 75 percent of the work of the 
class in which he is to be reclassified. 
This rule wisely permits the mainte- 
nance supervisor a reasonable flexibil- 
ity in making assignments to his men. 
It also eliminates the gross inefficiency 
occurring from shortsighted limita- 
tions that give rise to petty “jurisdic- 
tional” type of complaints whenever 
an iota of work of a higher class or 
different craft is involved. It benefits 
the workman, too, by making possible 
his training for upgrading. 

Upgrading of workmen, while pref- 
erably done at the stipulated time of 








mittee, consisting of the plant superintendent a 
chairman, the personnel director, an industrial engi- 
neer, the industrial relations manager, and the super 
visor of time and motion study 


periodic review, sometimes cannot 
wait for such review, and require 
interim action. For example, should 
a Class A electrician’s job suddenly 
open up because of plant changes, the 
best qualified Class B workman would 
be in line for immediate promotion. 
After a trial period of 30 days he 
would then receive the minimum pay 
for the new job unless he was already 
eaming more, in which event no 
change in pay would be involved until 
it became justified by the result of 
future periodic merit rating reviews. 

Employees at Star Motors can be te 
classified to a lower grade job for 
only four reasons: 


1. Inefficiency. . 


2. Voluntary choice, where a worker 
desires opportunity to work into 4 
better rated class. 


3. After layoffs, under special pro 
visions of union contract. 


4. Revision of job master. 


In the fourth instance, no reduce 
tion in the employee’s pay follows 
until four months have elapsed, a 
though his new job is rated in the 
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ower labor grade. If his old pay is 
over the maximum of the new job 
an effort is made, however, to trans- 
fer him to a job where he can earn 
his old rate. 

Downgrading due to any of these 
four reasons is necessarily controlled 
by procedures conforming to good in- 
dustrial relations, and involves consid- 
eration of various factors of seniority 
and merit not pertinent to this article. 
When a workman possesses no ex- 

rience in the lower 
which he has been reclassified, he is 

the minimum for that class. 
Award of higher than minimum rate 
rests on al of experience that enters 
into a formula used in determination 
of merit rating to be discussed later. 

What are the practical aspects of 
these job rating procedures as applied 
to the maintenance department? Most 
of the practical values are derived 
from the continual emphasis of these 
procedures on job rating’s primary ob- 
jective of paying wages based on an 
unbiased appraisal of the worth of the 
job. Prior to job rating, the plant 
engineer was impotent to answer with 
much degree of success the complaint 
of a maintenance worker that he was 
underpaid in contrast with wages paid 
to production forces. Job rating has 
not only reduced the notorious “want- 
ataise” parade to the plant engineer’s 
ofice, but also has elevated all re- 
maining complaints from the realm of 
personal opinions to a more definable 
and impersonal basis. Men now 
think more in terms of what they 
must do on the job to prove they de- 
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Fad serve reclassification. Also, the plant 
Idenly | engineer can make rebuttal on the 
s, the | same basis. If, for example, John 
would Smith, a Class C carpenter, says he 


thinks he should be reclassified to 


otion. 3 
vs he Class B, it is now the accepted prac- 
n pay tice of the plant engineer to review 


both B and C job masters with him 
either to convince him he is wrong, 
or to prove the validity of his claim. 
Whatever the conclision, both parties 
are satisfied that justice has been done, 
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traded job to. 


and unskilled maintenance labor—has 
found means for easy settlement in job 
rating procedure. Much ill-will can 
occur when these wage rates are con- 
trolled by supply and demand or inter- 
plant rivalry. Under the job ratin 

plan at Star Motors, all unskille 

maintenance workers begin at the 
minimum wage of Class 32B2 as trade 
helpers, in which designation they re- 
main until they acquire sufficient 
knowledge of the trade for reclassifica- 
tion to Class 32A or as a Class C 
craftsman. Every new unskilled man 
knows he is getting the same wage 
treatment, and that the opportunity 
for advancement depends on his own 
personal efforts to qualify for a higher 
rated position. 


Trial Period at Low Rate 


When it becomes necessary to hire 
a skilled maintenance employee from 
the outside, which is only done when 
no employee in the ranks is available 
for upgrading, he is started, for a 30- 
day trial period, at the lowest rate for 
the class in which he is hired. At the 
end of 30 days his classification is 
either confirmed for regular employee 
status and eligibility for merit rating, 
or he is reported as being of lower 
class qualifications. This can result 
either in demotion or discharge. This 
procedure exemplifies the predom- 
inant principle of job rating that as- 
sures a fair deal for all, and in this 
instance it removes any suspicion by 
old plant men that newer men are 
able to dictate better wage terms. De- 
partmental morale is thereby sustained 
at high level. 

Regulation afforded by job rating 
over changes in wage rates caused by 
occupational changes has simplified 
another problem common to the plant 
engineer. For example, during the 
prevalent labor shortage it is frequently 
necessary in an emergency to transfer 
a man to a lower rated position tem- 
porarily. Under the present job rating 
rules, such a man continues to receive 
his original higher rate. To insure 
the temporary nature of the position, 
however, no man can remain at the 
lower rated position for a term in 


excess of the second periodic depart- 
mental review. If that review reveals 
continuance of this situation, the 
transfer will be considered as a perma- 
nent reclassification, subject to lower 
rate, unless he is immediately reas- 
signed to the higher rated work. In 
other words, temporary downgrading 
of a workman for the benefit of the 
company does not affect his pay, but 
a voluntary permanent downgrading 
requires actual wage adjustment. 

These specific rules are equally 
gielpful when a surplus of maintenance 
labor develops, as it can even in these 
days from various causes, such as a 
change in product, simplification of 
work, or installation of new plant facili- 
ties. Good personnel policies natur- 
ally dictate the retention of the sur- 
plus employees by transferring them to 
other jobs in the plant whenever pos- 
sible, and seniority rules at Star 
Motors also demand such a procedure. 
This task of readjustment is made 
easier by job rating, because the spe- 
cific job master commitments leave no 
room for questioning of wage rates 
by employees when voluntary transfers 
to equal or lower grades of work are 
made. 

Intelligent use of job rating by 
maintenance supervisors can be made 
to yield payroll economies. For ex- 
ample, it was originally planned to 
have the company grounds and shrub- 
bery cared for indiscriminately by all 
the porters, Class 37B. This would 
have added to the customary duties 
of a porter work ef a special nature 
that would have required revision of 
the job master and would have boosted 
the job rating point score to the next 
higher labor grade. By creation of a 
special classification of grounds-tender, 
Class 37A2, however, and by assign- 
ment of only one man to these higher 
rated duties, the identical amount of 
work was done at lower cost, although 
using the same number of men, but 
without disturbing the labor grade of 
all the other porters who were retained 
in Class 37B. 


In a second article, scheduled for June, 
this company’s merit review plan for 
maintenance men will be described. 
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How Equipment Record 


Cuts Repair Time 


H. J. KEENER, Plant Engineer, Conmar Products Corporation, Newark, N. J. 


ONE OF THE MOST EFFECTIVE aids to, 


efficient maintenance of the machines 
and equipment at Conmar Products 
Corporation, Newark, N. J., is found 
in its equipment record. ‘This record, 
in fact, is probably the most used tool 
of the plant engineer in his direction 
of maintenance work. 

These bold claims are not intended 
to depreciate the value of other records 
also used to promote maintenance ef- 
ficiency. But invariably the basic infor- 
mation that guides the decisions of 
the plant engineer is traceable to the 
equipment record. 


Wasting No Time 


For example, a call is received in 
the maintenance office that a belt is 
broken on machine No. 146. ‘The 
belt man refers to inventory card No. 
146 in the equipment record, and 
sees that a V-belt No. A101, for a 
2-belt drive, is required to put the 
machine back into operation. He 
then draws two belts of the proper 
specifications from the maintenance 
stockroom, goes to the machine, and 
installs the belts. He has made only 
one trip, and has wasted no time. 

While other companies are using 
similar records, the wide scope of in- 
formation recorded on the Conmar 
inventory card is responsible for its 
extraordinary usefulness. This card is 
intended not only to give a life history 
of the equipment it records, but also 
to show all important specifications 
needed for maintaining and servicing 
that equipment. 

At present about 2000 inventory 
cards cover every item of equipment 
in the plant. Production machines, 
such as lathes, milling machines, grind- 
ers, power presses, and rolling mills, 
require about 1500 cards. The rest of 
the cards cover auxiliary apparatus 
such as blowers, conveyors, elevators, 
and boilers. Also listed on these cards 
are some 1000 motors ranging from 
1/20 to 60 horsepower. This equip- 
ment is distributed over 250,000 square 
feet of floor area on five floors of a 
large factory building. But all working 
information relating to that equipment 
is available on the 2000 5x8-in. record 
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By first consulting the equipment record, belt man can respond to a 
call for V-belt repair fully equipped with the right replacements 


cards kept in two file drawers in the 
plant engineer’s office. 

A few illustrations of specific time- 
saving advantages will demonstrate the 
multiplied returns for time expended 
in maintenance of this record. For 
example, under current wartime regu- 
lations, governmental inspectors fre- 
quently call to check the various pieces 
of equipment. With the records in 
use at Conmar, it is necessary only to 
pull out the cards for the equipment 
in question, and obtain all the data 
required. These details usually involve 
size, condition, major repairs required, 
and the approximate operating hours. 

The equipment record adds to the 
operation of the maintenance order 


system a degree of efficiency not other- 
wise attainable. If, for instance, a ma 
chine must be moved, the inventory 
card supplies such pertinent details as 
size of duct and blower required, size 
and number of motors, size of all 
piping connections, and _ overall 
dimensions and weight of machine. 
Notations on the card such as “open 
legs” or “top-heavy” indicate the ma- 
chine can be handled by a hydraulic 
truck, dollies, or requires other special 
means. Finally, the job cost can be 
immediately estimated, work schedule 
devised, and work orders written up, 
all without ever seeing the equipment. 

In consequence, the mechanical 
foreman can be given fairly complete 
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Metallurgically 


t O O the line of Tube-Turn welding fit- 
9 


ings and flanges is a complete line. 
Piping in distilleries, chemical plants, food 
processing plants, and various other industries 
must often be made of some special material. 
To meet this need we are prepared to furnish 
welding fittings in the metals and alloys named 
above. This is in addition to the regular line of 
standard steel Tube-Turn welding fittings and 
flanges of more than 4000 different kinds and 
sizes! 

For prompt helpful service in meeting your 





requirements, standard or special, contact the 
Tube-Turn distributor in your locality. He rep- 
resents the line which is complete in more ways 
than one. He carries a comprehensive stock. 
He knows his business and is backed by the 
piping engineering experience of the organiza- 
tion that introduced and perfected seamless 
welding fittings. 


Selected Tube Turns distributors in every principal city 
are ready to serve you from complete stocks 


TUBE TURNS (Inc.), LOUISVILLE 1, KENTUCKY. 
Branch Offices: New York, Chicago, Philadelphia, 
Pittsburgh, Cleveland, Dayton, Washington, D. C., 
Houston, San Francisco, Seattle, Los Angeles. 
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The importance of correct job masters to the success 
of the job rating plan is recognized by the care with 
which all new or revised job masters are reviewed 
for final approval by the job rating reviewing com- 


revised job master if it can support its 
claims of error. A workman who be- 
lieves his job has progressed to a point 
where it requires more skill, effort, or 
responsibility than called for by his job 
master may file a formal grievance for 
revaluation of his job master. The 
time for filing, however, is limited to 
within a 14-day period after publica- 
tion of the results of a regularly sched- 
uled review of job and merit rating. 
This review takes place no sooner than 
every 4 months and at no longer 
intervals than 5 months. 

Supervision and management may 
initiate a revision, however, at any 
time the need for an upward or down- 
ward revaluation becomes evident. It 
is conceivable, for instance, that the 
interim introduction of more compli- 
cated plant equipment may require an 
increase in point values for such fac- 
tors as education, initiative, and in- 
genuity to justify a prompt revaluation 
of the necessary maintenance services 
to a higher labor grade. On the other 
hand, an improvement in tools, mate- 
rials, or equipment could simplify the 
work to such an extent as to justify a 
reduction in labor grade. A split-up 
of duties and responsibilities of one 
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job into two would produce the same 
result. 

Usually, however, a change in a 
maintenance worker's wage rate is 
justified not so much by revision of 
the job master itself that governs his 
work, as it is by a need to apply 
another job master because his work 
assignments have been changed. A 
periodic review may reveal, for in- 
stance, that a maintenance man is 
doing enough of the work specified by 
the job master for the next higher class 
to deserve upgrading. The rule at Star 
Motors governing such reclassification 
is that a man must be regularly doing 
at least 75 percent of the work of the 
class in which he is to be reclassified. 
This rule wisely permits the mainte- 
nance supervisor a reasonable flexibil- 
ity in making assignments to his men. 
It also eliminates the gross inefficiency 
occurring from shortsighted limita- 
tions that give rise to petty “jurisdic- 
tional” type of complaints whenever 
an iota of work of a higher class or 
different craft is involved. It benefits 
the workman, too, by making possible 
his training for upgrading. 

Upgrading of workmen, while pref- 
erably done at the stipulated time of 








mittee, consisting of the plant superintendent as 
chairman, the personnel director, an industrial engi- 
neer, the industrial relations manager, and the super- 
visor of time and motion study 


periodic review, sometimes cannot 
wait for such review, and requires 
interim action. For example, should 
a Class A electrician’s job suddenly 
open up because of plant changes, the 
best qualified Class B workman would 
be in line for immediate promotion. 
After a trial period of 30 days he 
would then receive the minimum pay 
for the new job unless he was already 
earning more, in which event. no 
change in pay would be involved until 
it became justified by the result of 
future periodic merit rating reviews. 
Employees at Star Motors can be re 
classified to a lower grade job fot 
only four reasons: 
1. Inefficiency. 


é 


2. Voluntary choice, where a worker 
desires opportunity to work into 4 
better rated class. 


3. After layoffs, under special pro- 
visions of union contract. 


4. Revision of job master. 


In the fourth instance, no reduc 
tion in the employee’s pay follows 
until four months have elapsed, al 
though his new job is rated in the 
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lower labor grade. If his old pay is 
over the maximum of the new job 
an effort is made, however, to trans- 
fer him to a job where he can earn 
his old rate. 

Downgrading due to any of these 
four reasons is necessarily controlled 
by procedures conforming to good in- 
dustrial relations, and involves consid- 
eration of various factors of seniority 
and merit not pertinent to this article. 
When a workman possesses no ex- 
perience in the lower 
which he has been reclassified, he is 

id the minimum for that class. 
Award of higher than minimum rate 
rests on cat of experience that enters 
into a formula used in determination 
of merit rating to be discussed later. 

What are the practical aspects of 
these job rating procedures as applied 
to the maintenance department? Most 
of the practical values are derived 
from the continual emphasis of these 
procedures on job rating’s primary ob- 
jective of paying wages based on an 
unbiased appraisal of the worth of the 
job. Prior to job rating, the plant 
engineer was impotent to answer with 
much degree of success the complaint 
of a maintenance worker that he was 
underpaid in contrast with wages paid 
to production forces. Job rating has 
not only reduced the notorious “want- 


it as 
engi- ataise’”’ parade to the plant engineer’s 
wen ofice, but also has elevated all re- 


maining complaints from the realm of 
personal opinions to a more definable 
and impersonal basis. Men now 
think more in terms of what they 


vind must do on the job to prove they de- 
‘ould | serve reclassification. Also, the plant 
lenly J ‘Dgineer can make rebuttal on the 
the same basis. If, for example, John 
ould ¢ Smith, a Class C carpenter, says he 
tion, | thinks he should be reclassified to 
he | Class B, it is now the accepted prac- 


pay tice of the plant engineer to review 
both B and C job masters with him 


eady ‘ . 

no | Cither to convince him he is wrong, 
nti] | °F to prove the validity of his claim. 
. of | Whatever the conclusion, both parties 


are satisfied that justice has been done, 
~ and if not, the matter is submitted 
for | ‘© regular grievance procedure. 
Another well-known bone of con- 
tention—the scale of wages for skilled 


traded job to. 


and unskilled maintenance labor—has 
found means for easy settlement in job 
rating procedure. Much ill-will can 
occur when these wage rates are con- 
trolled by supply and demand or inter- 
plant rivalry. Under the job rating 
plan at Star Motors, all unskilled 
maintenance workers begin at the 
minimum wage of Class 32B2 as trade 
helpers, in which designation they re- 
main until they acquire sufficient 
knowledge of the trade for reclassifica- 
tion to Class 32A or as a Class C 
craftsman. Every new unskilled man 
knows he is getting the same wage 
treatment, and that the opportunity 
for advancement depends on his own 
personal efforts to qualify for a higher 
rated position. 


Trial Period at Low Rate 


When it becomes necessary to hire 
a skilled maintenance employee from 
the outside, which is only done when 
no employee in the ranks is available 
for upgrading, he is started, for a 30- 
day trial period, at the lowest rate for 
the class in which he is hired. At the 
end of 30 days his classification is 
either confirmed for regular employee 
status and eligibility for merit rating, 
or he is reported as being of lower 
class qualifications. This can result 
either in demotion or discharge. This 
procedure exemplifies the predom- 
inant principle of job rating that as- 
sures a fair deal for all, and in this 
instance it removes any suspicion by 
old plant men that newer men are 
able to dictate better wage terms. De- 
partmental morale is thereby sustained 
at high level. 

Regulation afforded by job rating 
over changes in wage rates caused by 
occupational changes has simplified 
another problem common to the plant 
engineer. For example, during the 
prevalent labor shortage it is frequently 
necessary in an emergency to transfer 
a man to a lower rated position tem- 
porarily. Under the present job rating 
rules, such a man continues to receive 
his original higher rate. To insure 
the temporary nature of the position, 
however, no man can remain at the 
lower rated position for a term in 






excess of the second periodic depart- 
mental review. If that review reveals 
continuance of this situation, the 
transfer will be considered as a perma- 
nent reclassification, subject to lower 
rate, unless he is immediately reas- 
signed to the higher rated work. In 
other words, temporary downgrading 
of a workman for the benefit of the 
company does not affect his pay, but 
a voluntary permanent downgrading 
requires actual wage adjustment. 

These specific rules are equally 
gielpful when a surplus of maintenance 
labor develops, as it can even in these 
days from various causes, such as a 
change in product, simplification of 
work, or installation of new plant facili- 
ties. Good personnel policies natur- 
ally dictate the retention of the sur- 
plus employees by transfegring them to 
other jobs in the plant whenever pos- 
sible, and seniority rules at Star 
Motors also demand such a procedure. 
This task of readjustment is made 
easier by job rating, because the spe- 
cific job master commitments leave no 
room for questioning of wage rates 
by employees when voluntary transfers 
to equal or lower grades of work are 
made. 

Intelligent use of job rating by 
maintenance supervisors can be made 
to yield payroll economies. For ex- 
ample, it was originally planned to 
have the company grounds and shrub- 
bery cared for indiscriminately by all 
the porters, Class 37B. This would 
have added to the customary duties 
of a porter work ef a special nature 
that would have required revision of 
the job master and would have boosted 
the job rating point score to the next 
higher labor grade. By creation of a 
special classification of grounds-tender, 
Class 37A2, however, and by assign- 
ment of only one man to these higher 
rated duties, the identical amount of 
work was done at lower cost, although 
using the same number of men, but 
without disturbing the labor grade of 
all the other porters who were retained 
in Class 37B. 


In a second article, scheduled for June, 


this company’s merit review plan for 
maintenance men will be described. 





ker ~~ a 4 


EVERY MONTH, AMONG THE ADVERTISING PAGES, these valuable aids 
to low-cost production: the plant operation man’s guide to WHAT’S NEW 
IN EQUIPMENT (page 172) ...asummary of LABOR DEVELOPMENTS 


«| (page 226) ... things YOU WANT TO KNOW more about (page 216) 








wrar 





VOLUME 103, NUMBER 5 





MAY, 1945 


































































How Equipment Record 


Cuts Repair Time 


H. J. KEENER, Plant Engineer, Conmar Products Corporation, Newark, N. J. 


ONE OF THE MOST EFFECTIVE aids to. 
efficient maintenance of the machines 
and equipment at Conmar Products 
Corporation, Newark, N. J., is found 
in its equipment record. ‘This record, 
in fact, is probably the most used tool 
of the plant engineer in his direction 
of maintenance work. 

These bold claims are not intended 
to depreciate the value of other records 
also used to promote maintenance ef- 
ficiency. But invariably the basic infor- 
mation that guides the decisions of 
the plant engineer is traceable to the 
equipment record. 


Wasting No Time 


For example, a call is received in 
the maintenance office that a belt is 
broken on machine No. 146. ‘The 
belt man refers to inventory card No. 
146 in the equipment record, and 
sees that a V-belt No. A101, for a 
2-belt drive, is required to put the 
machine back into operation. He 
then draws two belts of the proper 
specifications from the maintenance 
stockroom, goes to the machine, and 
installs the belts. He has made only 
one trip, and has wasted no time. 

While other companies are using 
similar records, the wide scope of in- 
formation recorded on the Conmar 
inventory card is responsible for its 
extraordinary usefulness. This card is 
intended not only to give a life history 
of the equipment it records, but also 
to show all important specifications 
needed for maintaining and servicing 
that equipment. 

At present about 2000 inventory 
cards cover every item of equipment 
in the plant. Production machines, 
such as lathes, milling machines, grind- 
ers, power presses, and rolling mills, 
require about 1500 cards. The rest of 
the cards cover auxiliary apparatus 
such as blowers, conveyors, elevators, 
and boilers. Also listed on these cards 
are some 1000 motors ranging from 
1/20 to 60 horsepower. This equip- 
ment is distributed over 250,000 square 
feet of floor area on five floors of a 
large factory building. But all working 
infomation relating to that equipment 


is available on the 2000 5x8-in. record 
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By first consulting the equipment record, belt man can respond to a 
call for V-belt repair fully equipped with the right replacements 


cards kept in two file drawers in the 
plant engineer’s office. 

A few illustrations of specific time- 
saving advantages will demonstrate the 
multiplied returns for time expended 
in maintenance of this record. For 
example, under current wartime regu- 
lations, governmental inspectors fre- 
quently call to check the various pieces 
of equipment. With the records in 
use at Conmar, it is necessary only to 
pull out the cards for the equipment 
in question, and obtain all the data 
required. These details usually involve 
size, condition, major repairs required, 
and the approximate operating hours. 

The equipment record adds to the 
operation of the maintenance order 


system a degree of efficiency not other 
wise attainable. If, for instance, a ma 
chine must be moved, the inventory 
card supplies such pertinent details as 
size of duct and blower required, size 
and number of motors, size of all 
piping connections, and _ over-all 
dimensions and weight of machine. 
Notations on the card such as “open 
legs” or “top-heavy” indicate the mas 4 
chine can be handled by a hydraulic ¥ 
truck, dollies, or requires other special | 
means. Finally, the job cost can be 
immediately estimated, work schedule 
devised, and work orders written up, | 
all without ever seeing the equipment. | 
In consequence, the mechanical § 
foreman can be given fairly complete 
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GENERAL REMARKS © Salley Bes 


| Repairs - - Overhaul - - Accessories - - Repaint - Parts - Etc.) |. Pw ste 
- Motor #5148 overhaulea and 


So ams 


EQUIPMENT RECORD 


Model TG-636 Automatic Thread Grinder|Maker Jones & Lamson} Serial No. 110564 
Vendor Jones & Lamson Mach. Co. Springfield, Vermont 
Ordered 9-1-42 Width 10' Wei 11,000 Lbs. Water 
Received 12-8-42 6' Exhaust 2-6" Sq. Exhaust Ducts | Gas 
Installed 12-14-42 Height 6' Air Air Gun by Machine Steam 
Uses Refrigerating Unit to Cool Grinding Oil 


Now in D ity ‘use Transfers | Date To To 
Lubrication 


Spindle Bearings 53 Drip Feed-Daily 

Base 1 Reservoir-(W)4 Mos. 
Gear Change Box 1 Reservoir=-(W)4 Mos. 
Grinding 5 Reservoir-(W)3 Mos. 
Blec. Motor Bear. 12 Grease Gun- 4 Mos. 1-2" x 28" Lg. Endless Flat Belt 


MOTOR RECORD 
Style 


To Date 


‘| 2-15-45, 


C-M No. 3206 


Continued on Other 
Date To Side of This Card 
Bearing and Belt Data 
Ball Thrust Bearings Used 


MRC 5207K 
ND 3207 Internal Attachment Bearings 


Date 


Volts 


220/ 
440 


Model No. Amps 


4.98/ 
2.49 


Mig. HP RPM Type Frame Serial No. 


1135 K 224 XK6588 | 5K224D952 


1150/ 
5450 B 


1725 DM 


G. E. 


220 10.8 
250 o7 


PK217 58284A154 


PA9569 


284 
2912 


G. E. 5 


MASTER | 1/8 

Phase Cycle 
3 60 
DC DC 
DC DC 


Face of inventory card is used to record all important 
data needed by plant engineer for maintaining and 


data for planning his work. At the 
same time, the chief electrician is noti- 
fied of his part, and when the machine 
is ready to be moved, he requests the 
tletk to call the labor foreman. The 
labor foreman is given all necessary de- 
tails so he can take with him whatever 
Migging is required for the move. As 
as the machine has been tre- 
the clerk again notifies the 
foremen, and the machine is 
ready for. production. All this 
occurred without workers of various 
waiting around or interfering 
one another. Centralized control, 
key information at its finger-tips, 
largely responsible. 
On small jobs, the data on the in- 
cards are equally useful. When 
motor is down, or a broken belt or 
pulley is reported, the clerk can give 
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Control Equip. 
Main Cont. Bx. 
Main Cont. Bx. 
Main Cont. Bx. 


Drives Belts 
Direct 
Direct 


Direct 


B-85 


ratings or sizes in his instructions to 
prepare the maintenance man for the 
job he is to do. 

If a bearing suddenly goes bad, the 
specifications on the inventory card 
enable the clerk to check whether one 
is on hand in the stockroom, and to 
arrange a pick-up purchase if necessary. 
By the time the machine has been dis- 
mantled, the new bearing is usually on 
hand and ready to be installed. With- 
out the inventory card it would be 
necessary first to dismantle the ma- 
chine, remove the old bearing to aster- 
tain its specifications, then wait hours 
or days until a new bearing was ob- 
tained. By eliminating such delay, the 
equipment record is a definite factor 
in keeping downtime to a minimum, 
hence production at a maximum. 

Proper lubrication of equipment is 
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Type Bearing Bearing Data 
Brown | Ball Bearing Federal 1305W 


BallBearing MRC 202 


servicing each item of plant equipment. 
nance history is recorded on the back of the card 


C-M No. 
4224 
5148 
5152 


MRC 207MF 


Mainte- 


helped by noting the manufacturer’s 
lubrication requirements on the inven- 
tory card. This basic information is 
then coordinated into a lubrication 
system applicable to the entire plant, 
whereby machines are tagged with 
complete instructions as to location of 
lubrication points, types of coded lubri- 
cants to be used, and frequency of 
lubrication. Furthermore, the ratio of 
the mix of cutting oils for specific ma- 
chines is also shown on the card. 

The reverse side of the inventory 
card, except for a few small spaces for 
pulley data, is devoted entirely to 
maintenance history. This history tells 
the nature and time of major repairs 
or overhauls, repainting, addition or 
replacement of accessories and parts, 
transfers to other locations, and average 
weekly hours of operation. 
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Tue Fact that capacitors increase the 
current-carrying capacity of circuits 
supplying induction motor loads has 
recently led to the practice of con- 
necting a capacitor directly to the 
motor terminals, thus permitting the 
switching of the capacitor and motor 
as a unit. This arrangement allows 
more load to be connected to the 
motor feeders, and the improved volt- 
age regulation benefits motor perform- 
ance, particularly on starting. No dif- 
ficulties will be encountered in such 
applications, provided the size of the 
capacitor is properly chosen. 

If the capacitor used with a given 
motor is too large, however, trouble 
may be encountered from the voltage 
generated when the motor is discon- 
nected from the line. Under this con- 
dition the motor acts as a self-excited 
induction generator and may produce 
voltages of sufficient magnitude to 


damage the insulation of the motor or 


capacitor, or both. Also, if the motor 
switch is closed while the motor is 
operating as a generator, it is possible 
that a high transient torque will be 
produced which will damage the motor 
shaft or coupling. 


How to Tell When 


An induction motor may operate as 
an induction generator if its magnetiz- 
ing kva. is supplied by a capacitor. 
Figure 1 shows the magnetizing cur- 
rent characteristic of a typical motor 
operating at rated speed. Also shown 
are the volt-ampere characteristics of 
two typical capacitors, Cl and C2. 
The voltage of self-excitation for a 
given capacitor and motor is given by 
the intersection of the capacitor and 
magnetizing characteristics. 

If the capacitor characteristic is 
above the motor characteristic, the 
capacitor kva. is less than the motor 
magnetizing requirements and no volt- 
age will be generated. The condition 
is represented by the cu:ve for capaci- 
tor C1. Capacitor C2 is approximately 
the size required to correct the ful. 
load power factor of the motor to 
unity. Note that the voltage =: <elf- 


144 


Use the Right Capacitor 
With Induction Motors 


J. B. OWENS, Capacitor Engineer, Switchgear and Control Division, Westinghouse Electric © 
& Manufacturing Company, East Pittsburgh 
























CAPACITOR C2 
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Figure 1. Curves show the magnetizing current of a typical induction 
motor, and capacitor volt-ampere characteristics 


excitation is 150 percent of the rated 
voltage of the machine. This value 
will vary widely for diffe cnt motors 
and may be considerably higher for 
some. 

Phis graphical determination of the 
voltage of self-excitation assumes that 
the motor will remain at or near rated 
speed for a sufficient time after the 
switch is opened for the generated volt- 
age to build up to full magnitude. The 
tate at which the voltage builds up is 
extremely rapid in most motor appli- 
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cations, so that the maximum voltage 
is very close to the value determined 
in this manner. A motor usually slows 
down rapidly after the switch % 
opened, and the generated voltage 
collapses in a few seconds. In some 
cases, however, as with high-inertia 
loads, the voltage is sustained for sev- 
eral minutes. 
Voltages generated by induction 
motors operating free of the line 
rarely reach sufficient magnitude to 
puncture the insulation. Nevertheless, 
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Correction by an individual dust-tight capacitor was preferred, however, unless there are only a few 


considered desirable here. 


the continued application of voltages 
greater than 110 percent of the rated 
voltage may materially reduce the life 
of the insulation. 

Generated voltages may be danger- 
ous even if they do not exceed the 
rated voltage. If a motor is operating 
as a generator and is connected to the 
line at a time when the generated 
voltage is out of phase with the line 
voltage, a high transient torque will be 
produced. If there is no‘ load con- 
nected to the shaft, this torque will 
result merely in a momentary acceler- 
ation or deceleration of the motor. If 
the motor is loaded’ and the load in- 
ertia is high compared to that of the 
rotor, however, then most of the 
torque will be transmitted by the 
shaft and may do damage to the shaft 
and couplings. 


Check Transient Torque 


The table shows the maximum ca- 
pacitor ratings that can be used with 
various sizes of motors so that sub- 
stantially no self-excitation voltage will 
be produced. If the size of capacitor 
does not exceed the value given for 
the motor in question, no trouble is to 
be expected in the application, either 
from overvoltage or transient torque. 
The value of capacity shown will cor- 


rect the yn factor of most motors 


to above 95 percent, which is sufficient 
for most applications. The capacitor 
ratings given do not necessarily corre- 
spond to standard capacitor ratings, 
and the next lower rating should be 
used. 

In some cases it may be desirable to 
use a capacitor larger than that shown 
in the table. In this event the voltage 
generated when the motor switch is 
opened should be measured with a 
voltmeter. If this voltage is greater 
than 110 percent of the rated voltage, 
the capacity must be reduced or sepa- 
rate capacitor switching equipment 
must be installed so that the capacitor 
can be disconnected from the motor 
before or at the same time the motor 
switch is opened, and thus prevent the 
possibility of trouble. 

If the generated voltage does not 
exceed 110 percent, but does exceed 
55 percent of rated voltage, it is still 
necessary to ascertain that there will 
be no dangerous torque produced in 
the event that the motor switch is re- 
closed while the motor is operating as 
a generator. 

The maximum torque that may be 
produced with various values of 
generated voltage is shown by the chart 
in Figure 2. The percentage of this 
torque that will be transmitted by the 
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The group method is motors on the circuit, or no diversity in their use 


shaft may be determined from the 
following expression: 


Ji 
Shaft Torque = JitJdu Ta, 
where J, is the rotational inertia of the 
Load 


J is the rotational inertia of the 
motor 

Tu is the maximum torque deter- 
mined from Figure 2 


Most motors and shaft couplings are 
designed to stand an impact loading of 
approximately six times the rated 
torque. If the shaft torque exceeds 
this value, there is a possibility of 
damage. 

When capacitors are connected to 
motor terminals, the current flowing in 
the line is reduced. If the capacitors 
are connected on the motor side of the 
overload protective device, this device 
will no longer give adequate protec- 
tion if it has been selected for the un- 
corrected full-load current. The relay 
or circuit breaker must be adjusted to 
operate at a lower current consistent 
with the reduced line current. 

The use of a single switch to dis- 
connect a motor and its capacitor as a 
unit has become very popular because 
of the operating convenience and the 
elimination of one switching device. 
However, this is not necessarily the 
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Maximum Rating of Capacitors 


to Be Used With Open-Type, Three-Phase, 60-Cycle Induction Motors 





















3600 R.p.m. 1800 R.p.m. 1200 R.p.m. 900 R.p.m. 720 R.p.m. 600 R.p.m, 

Reduc- Reduc- Reduc- Reduc- Reduc- Reduc- 

Max. tion in Max. tion in Max. tionin Max. tionin Max. tionin Max. tionin 

Motor Capac- Line Capac- Line Capac- Line Capac- Line Capac- Line Capac- Line 
Rating, itor Cur- itor Cur- itor Cur- itor Cur-._—itor Cur- itor Cur. 
Horse- Rating, rent, Rating, rent, Rating, rent, Rating, rent, “Rating, rent, Rating, rent, 
power Kva. % Kva. % Kva. % Kva. % Kva. % Kva. % 
10 2.5 9 3.0 11 36 eS OT 5.0 28 7.0 9% 
15 3.5 9 3.0 11 4.5 11 6.5 16 7.5 21 9.0 26 
20 5.0 9 4.0 10 6.0 11 7.5 15 8.5 20 11.5 24 
25 6.0 9 5.0 10 6.5 10 8.5 14 10.0 19 14.0 22 
30 7.0 9 7.0 9 8.5 10 10.0 13 12.5 18 15.5 21 
40 8.5 9 8.5 9 10.0 10 12.5 12 15.0 16 18.5 19 
50 11.0 9 11.0 9 12.5 9 15.0 12 18.0 15 23.0 17 
60 13.0 9 13.0 8 15.0 9 18.0 11 22:0 14 26.0 16 
75 17.0 9 17.0 8 18.0 8 22.0 11 27.5 13 33.0 15 
100 21.5 9 22.0 8 25.0 8 29.0 10 33.0 12 38.0. 14 
125 25.0 9 26.0 8 29.0 8 33.0 9 40.0 11 45.0 13 
150 32.5 9 32.5 8 33:0 8 36.0 9 45.0 11 52.5 13 
200 40.0 9 40.0 8 42.5 8 45.0 9 55.0 10 65.0 12 


























































































































Figure 2. Maximum value of transient torque that may be produced 
when an induction motor operating with a saaccsaad as an-induction 
generator is connected to the line ' 


most economical method of applying 
capacitors. If all the motors ona 
given circuit are not running at the 
same time, it may be considerably more 
economical to use a group type of 
capacitor that is switched either manv- 
ally or automatically to prevent exces 
sive light-load voltage rise. 

If capacitor units are allowed to 
stand idle with their associated motors 
while other motors on the circuit are 

tating with correction, there is in- 
efficient use of the available corrective 
capacity. 

Thus, unless there are only a few 
motors on a given circuit, or there is 
no diversity in the yse of the motors, 
the group recy method is to be 
preferred. 

The cost of switching equipment 
for circuits below 600 volts is usually 
low compared to the investment in 
capacitors, so that the individual 
method of installing capacitors is a 
economically attractive. Above 
volts the motors are usually. large and 
are all kept running all of the time 
hence the individual method may be 
attractive. 

Automatic switching equipment of- 
fers the same operating convenience 4 
the individual motor. method, and 
while it.ig: more expensive in ini 
cost it may afford an over-all sayjag 
over any other method. 
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A Cost-Cutting Program 
for Perishable Tools 


S. J. POWELL, Superintendent, Tool Cribs Department, Consolidated Vultee Aircraft Corpora- 
tion, San Diego, Calif. 


MAINTENANCE Of “perishable” or “ex- 

dable” tools such as electric drills, 
fis dies, motors, and saw blades, is 
often unnecessarily an excessively large 
item of factory expense. 

At the Consolidated. Vultee Air- 
craft Corporation’s plant in San Diego, 
however, considerable progress has 
been made in reducing the costs of 
maintenance for such tools, mainly by 
two steps: (1) A campaign against the 
misuse of tools, and (2) the adoption 
of a maintenance program to assure 
that in certain classes of tools, such as 
dectric drills, each unit receives in- 
section, lubrication, and tune-up at 
fxed intervals, and that all other 
perishable tools receive whatever at- 
tention they need as soon as they 
show signs of needing it. 

This procedure not only prevents 
am untold number of cases of minor 
or major damage to tools, and exces- 
sive wear, but also aids production by 
assuring that employees will not be 
handicapped by attempting to use 
tools that-are dull or otherwise out of 
proper working order. 

In an aircraft manufacturing plant 
possible hazards encountered by pro- 


Cartoon-illustrated booklet has 
been highly effective in persuad- 
ing users of electric drill motors 
to take better care of them 





- + it hoppens to me olf the , 

o: Here’s another thing that pains 
me, and when I say “pains,” I'm 
putting it mildly — Why, I've 
known chaps like me to pass 
out of the picture entirely be- 
Sause somebody had the silly 
idea that | would moke o good 
hammer. 







usually @round jigs and 
bucks where racks are not 
ovailable to hold me during the 
minutes |'am not working. The 
drill is poked through a hole in 
the jig and my whole weight is 
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That's often bad cilia is send 


Just like 4 @m not made 
of the kind of stuff thor will 
Stand up under that treatment. 
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to Drill Motor Servicing — 


There’s no need to check serial 
numbers on every drill motor to 
determine whether it has had peri- 
odic servicing. Instead, a coat of 
paint, colors keyed by months, is 
applied to each motor to show 
when it was serviced 


duction tools may be particularly 
acute. Valuable tools may be handled 
improperly and damaged by employees 
who have not been instructed in the 
correct use and care of equipment. 
Tools in need of repair may be dis- 
carded temporarily, and then forgot- 
ten, when others are used for a rush 
job. Irregular servicing of equipment 
may create a large backlog of repairs 
and slow down production. Such prob- 
lems are magnified in wartime, with 
thousands of unskilled employees 


- RED 


GREEN». 
August 
December 


March 
July 
November 


learning to do skilled jobs in order to 
turn out planes. 

More than 2,000,000 perishable 
tools are handled every all by Con- 
solidated’s toolcribs. To insure orderly 
handling of the large volume of equip- 
ment, all perishable tool activities are 


More than 70 toolcribs are operated for the collection and distribution 
of expendable tools. Signs posted on the cribs give notice when tools 


must be turned in for servicing 
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coordinated under a single depart 
ment, composed of an administrative 
section, the tool liaison group. 

By exercising proper control of the 
purchase, distribution, and servicing 
of equipment, and by carrying on a 
constant educational campaign on the 
value of perishable items, the depatt- 
ment is able to save many thousands 
of dollars annually. 

The large savings are due mainly to 
the department’s work in reclaiming 
tools and in making check investiga 
tions of tools requested before they 
are purchased. Under the reclamation 
division, drill bits are re-sharpened to 
help fill production needs, and at the 
same time to reduce the amount of 
new tools or drill bits purchased. More 
than 500,000 drill bits are sharpened 
and reclaimed every month. In line 
with this same operation, webs are 
thinned and the proper angles are 
placed upon cutting surfaces of the 
bits. Other cutting tools reclaimed, 
such as reamers, countersinks, counter 
bores, rotary files, and others, average 
600,000 pieces per month. 


Color Code for Motors 


A motor repair group has charge of 
servicing every motor in the plant. 
With the use of portable workbenches, 
repairmen travel from department to 
department, checking and repairing 
drill motors. All motors in the plant 
are painted a different color evely 
month (see chart). By changing 
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No chances are taken of letting 
electric drills go too long without 
attention. Once a month, every 
drill is picked up and taken to a 
tool crib for inspection and other 
maintenance operations 


colors, repairmen are able to make 
spot checks and ascertain readily areas 
that have been serviced. Approxi- 
mately 5000 motors are repaired or 
serviced weekly. The system enables 
the department to service twice as 
many motors with half as many repair- 


men as were needed formerly. The | 


same color scheme is used on torque 
wrenches, which are brought into de- 
partment cribs regularly for repair or 
readjustment. 


Manual Introduces “Joe” 


To impress upon Convair em- 
ployees the value of drill motors, and 
to teach them how to use drill motors 
correctly by showing what happens if 
they are handled improperly, the vis- 
ual aids education section of the in- 
dustrial relations department recently 
published a manual entitled, “Meet 
Joe Drill Motor.” In the booklet, 
sal is cartooned and described as an 
abused character, completely misun- 
derstood by employees who use him. 
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ual have been distributed to make em- 
ployes “drill motor conscious,” in an 
effort to reduce the cost of repairs, 
damages, and purchases. 

In the first month after the manuals 
were circulated, drill motor repairs de- 
creased more than 14 percent. It is be- 
lieved that repairs will drop as low as 
50 percent of the former total, after 
use of the manuals becomes 
widespread. 


more 


Displays Reduce Abuse 


The toolcribs department carries on 
a campaign against abuse of perishable 
tools through charts and posters dis- 
played in factory areas. After conspic- 
uously posting large tool board dis- 
plays in buildings for one month, the 
department noticed an estimated 25 
percent reduction in tool maintenance 
costs the following month. 

The boards were mounted with tools 
and the price of each piece of equip- 
ment was printed beneath in black let- 
ters. Signs warned employees that tool 
breakage costs amounted to approxi- 


Promptness in making inspections, repairs, or adjustments, is one of 
the keystones of this company’s program for reducing the costs of 
using and maintaining perishable or expendable tools. Portable work 
tables are used when tools are repaired on the job 


He plaintively explains, with the help 
of the cartoons, how it feels when he 
is thrown carelessly to the floor, his 
head is used as a hammer, his sensitive 
nose is used for prying or as a backstop 
to hold the weight of the drill while 
his nose is poked painfully through a 
hole. Thousands pa of the man- 
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mately $66,000 every month. In three 
months, tools breakage costs decreased 
50 percent. Monthly costs now aver- 
age between $20,000 and $30,000. 
Educational placards appear on the 
toolcribs regularly. Pictures illustrate 
the proper way to use chuck keys on 
the drills and how to take care of per- 
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From 600 to 1000 drill bits are resharpened daily by this crew of 
women. Total of expendable tools handled by all the cribs, for inspec- 
tion, servicing, or repairs, exceeds 2,000,000 a month 


ishable tools. They also introduce new 
tools that have-been obtained for gen- 
eral use. 

To handle all perishable tools, 70 
toolcribs are located in factory build- 
ings adjacent to areas requiring equip- 
ment. A main crib stores all supplies 
and serves as a feeder to the depart- 
mental cribs. Each crib operates ac- 
cording to the maximum of stock it 
may carry for one week. The maxi- 
mum is based upon past consumption 
and may be arbitrarily raised or low- 
ered, depending upon the trend in 
production. If any changes are made 
in the maximum stock list, persons 
concerned are notified in writing. This 
procedure is followed to enable the 
department to govern the purchase of 
all stock items. 

Tools handled by the department 
include drills, reamers, taps, dies, 
countersinks, counterbores, chuck 
keys, and many others. They vary in 
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size from the small No. 80 drills to 
giant riveting machines. 

The cribs serve as a clearing house 
for all orders on standard tooling, in- 
cluding tools that have been declared 
standard within the division by the 
standards group. The department 
checks all orders for standard tooling 
before re-ordering. In this manner, 
duplications of orders are eliminated 
and, if possible, a tool already made 
and in storage may often be substi- 
tuted for the one being ordered. 


Take Care of Saws 


Saws used in production depart- 
ments are also dispatched through the 
cribs. More than 7000 saws are han- 
dled every month. Dispatchers pick 
up dull blades and deliver resharpened 
ones. Care is taken to make sure that 
each saw turned over to an employee 
is of the proper size and pitch. 


The perishable tools manufactiy 
and maintenance section is 
with the planning, scheduling, gpg 


manufacturing of tools. A d 
drafting group designs all tooling 
connection with riveting. For ; 
bucking bars for special jobs 
designing and manufacturing, 
are done by the group. More than 
3000 different bucking bars are in je 
throughout the plants. Drawings gi 
turned into finished products in a mp. 
chine shop that is maintained 
cially for the manufacture of perish. 
able tools. 

The shop also contains a bench 
section where tools are assembled, A 
special group takes care of the main 
tenance of electric and pneumatic 
motors. Motors are picked up 
for repair, turned into the cribs and 
routed to the repair shop. 


Check for Hose Leaks 


Hose leak inspectors check all pro- 
duction departments daily to ch 
hoses with leaks in them. Hose repairs 
average 3000 per week. In one day 
alone, 435,000 cubic feet of air was 
saved as a result of repairs. Signs caw- 
tion employees that compressed air is 
costly when used inefficiently. 

Tool manufacturing and mainte. 
nance men make a daily inspection of 
tools in the cribs. Those in need of 
repair are sent immediately to the 
department’s machine shop for neces 
sary maintenance. 

Some of the tools maintained by 
this group include rivet squeezers, 
guns, electric and pneumatic motors, 
general, automatic, and hydraulic rivet- 
ers, as well as the riveting machines. 

Because the riveting machines are 
extremely delicate pieces of equip 
ment, toolcribs department represen- 
tatives are assigned to all departments 
where the machines are located. They 
check the machines hourly for sharp- 
ness of punch, and supervise repaifs. 
They also keep detailed reports on op- 
erating efficiency of the machines, 
which averages 98 percent, with 2 pet- 
cent allowed for maintenance. 

The toolcribs department keeps a 
perpetual inventory of every item han- 
dled by its various sections. By keep- 
ing close control on the number of 
tools repaired or broken, the depart- 
ment is able to determine into which 
production departments the educe 
tional campaigns should be _ intro 
duced. At the same time, the inven 
tory informs management as to the 
activities carried on in the department 
and the reductions in operating costs. 
All departmental functions fe 
directed towards the goal of cutting 
down costs of perishable tools. 
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ELECTRONIC DEVICES are so called be- 
cause they embody an element, an 
electronic tube, in which electrons 
flow through space rather than in a 
wire or other conductor. 

An electric current is commonly 
considered to represent the flow of 
countless numbers of electrons, which 
are negatively charged particles of in- 
finitesimally small size. In motors, 
transformers, filament lamps, and other 
electrical equipment that has long been 
well known, the flow of electrons or 
current takes place in conductors made 
of copper or some other metal. In 
electronic tubes electrons are made to 
flow through the space separating two 
conductors. 

Current can be made to flow 
through space, or jump the gap sepa- 
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Photograph by courtesy of Westinghouse Electric 4 Manufacturing Oompeny 


Thirty Electronic 
Applications in Industry 


G. A. VAN BRUNT, Associate Editor, Factory . 


rating two cold conductors either in 
air or in a vacuum, if a relatively high 
voltage is applied. Many years ago, 
however, Edison discovered that if one 
of the conductors is heated to a high 
temperature, application of a very low 
voltage will cause a small current to 
flow through space, between the con- 
ductors. The reason is found in the 
fact that electrons can easily be de- 
tached from metals by the application 
of heat. Electrons may be released 
also by the action of light and in other 
ways. 

In electronic tubes now in use, 
electrons are released by heat or light. 
Hence tubes are classified as thermionic 
and light-sensitive. 

The simplest electronic tube of the 
thermionic type contains only two ele- 
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ments—a cathode and an anode. The 
cathode is a filament that is heated by 
passing current from an external source 
through it, and supplies electrons. The 
anode is a thin metal plate surrounding 
the cathode. Both elements are en- 
closed in a sealed bulb, usually glass, 
which may contain a vacuum, or be 
filled with gas at low pressure. 

When the cathode is heated and the 
positive terminal of a battery is con- 
nected to the anode or plate, the 
negative terminal being connected to 
the cathode, part of the electrons 
emitted by the cathode will be at- 
tracted to the anode. Hence, a cur- 
rent of electricity will flow between 
these two elements. 

In order to control the flow of elec- 
trons and adapt the different kinds of 
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electronic tubes for the various uses to 

which they are put, other elements 

are built into them. The fundamental 

am of operation, however, are 
tgely the same. 

Light-senstive tubes differ from the 
simple thermionic tube described pre- 
viously in that the cathode does not 
require heating. It is coated with 
some material, of which there are a 
number, that emits electrons when 
light falls on it. The other element in 
the tube, «the anode, usually is a 
straight wire or ring: As before, when 
the positive terminal of a battery is 
connected to the anode the electrons 
emitted by the cathode when light 
shines on it will be attracted to the 
anode and a current will flow through 
the tube. Light-sensitive electronic 
tubes, frequently termed the electric 
eye, find many uses. 

Basically, electronic tubes perform 
such functions as rectifying or convert- 
ing alternating into direct current; 
amplification of current flow; control 
of current flow; and conversion of 
light into electricity. A large number 
of applications have been built around 
these functions. 

On these pages are given some 
typical industrial applications that can 
roughly be classified as electronic heat- 
ing; control; regulation; weighing and 
inspection; measurement and analysis; 
and safety. 

These examples of applications were 
taken from a comprehensive survey re- 
cently made by the research depart- 
ment of the McGraw-Hill Publishing 
Company, Inc. 


1. A plant that produces formed 
plastic parts is using with much suc- 
cess dielectric heating units to bring 
the thermosetting plastic material up 
to the molding temperature before it 
is put in the mold. 


2. Use of dielectric heating has 
speeded up. production, solved impor- 
tant problems, in the fabrication of 
thick laminated wood members, scarf 
splicing, and miscellaneous wood 
gluing operations in the manufacture 
of wooden aircraft skins. 


3. In the compression molding of 
plastic parts use of a dielectric unit for 
vigge the thermosetting material 

as given one manufacturer the ad- 

vantages of thorough curing of thick 
sections, and easier flow. Result is 
the possibility of molding larger pieces 
of more intricate design and lighter 
inserts. 


4. A manufacturer of electrostatic 
condensers makes wide and successful 
use of induction heating equipment 
for soldering can tops, brackets, and 
other parts. 
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5. In a_ metalworking plant the 
presence of excessive amounts of oil 
mist in the air of certain departments 
presented a serious problem. A thor- 
oughly satisfactory solution was found 
in the installation of a number of 
electrostatic precipitators. 


6. Dust-free ventilating air for rooms 
housing motors and other electrical 
equipment in a mill that produces iron 
and steel products, is provided by 
electrostatic precipitation units. 


7. A manufacturer of aircraft en- 
gines faced the problem of maintain- 
ing the desired level of the solution in 
an automatic plating machine. The 
answer was found in the installation of 
an electronic liquid level control. 


8. In a metalworking plant turning 
out aircraft engines an electronic con- 
trol is used to limit the travel of the 
work on grinding machines. 


9. To control moisture content a 
rayon manufacturer makes use of an 
electronic speed control on the motors 
driving slashers for drying rayon. * 


10. Constant speed of a paper ma- 
chine drive at all speed settings is as- 
sured in the mill of a manufacturer of 
book paper by the use of an electronic 
speed control. 


11. Electronic registering devices on 
wrapping machines in a candy plant 
insure correct placement of wrappers 
on candy bars. 


12. A manufacturer of metalwork- 
ing machinery employs electronic con- 
trol to keep the coolant oil used in 
grinding thread grinder screws to 
within | or 2 degrees of the tempera- 
ture of the lead screw of the machines 
on which the grinding is done. 


‘ 13. Electronic equipment is used to 


control temperature by the color of 
the flame, in processing the product of 
a cement plant. 


14. In a heavy chemicals plant elec- 
tronic devices are used to control the 
specific gravity of muriatic acid through 
operation of the valve on the water 
feed. 


15. Automatic pH control equip- 
ment is used in a plant manufacturing 
explosives, to control the acid feed to 
treated water. 


16. In a mill that produces cotton 
textiles an electronically operated sheet 
bias straightener is used on finishing 
range tenter frames to keep threads 
parallel. 


17. A speed control for conveyors, 
based on a photoelectric cell, is used 
in a plant manufacturing tires, tubes, 
and war materials made of rubber, to 
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away in the rubber extrusion 


maintain the proper tension mm 


18. Machine crews in a paper mil 
are notified by a photoelectric Tel; 
when the sheet of paper in the me 
chine breaks. : 


19. A steel tubing manufagtim 
tests his products at rates u to 60 


f.p.m. by an electronic flaw om 


20. A photoelectric control ig tie 
on the scales in a plant that mam. 
factures industrial euti to con. 
trol the weight of materials deposite 
in bins. % 

21. In a chemical plant a 
electric control keeps track Of th 
weight of cylinders being filled 
compressed gas, and shuts off he 
when the proper amount has 
troduced. 


22. An electronic device for locating 
metal objects buried in the grounds 
used to determine the position and 
direction of underground pipes and 


cables, in a_ petroleum prod 
refinery. : 


23. The concentration of inorganic 
matter in water solutions is measured 
by an electronic conductivity indicator 
in a plant that manufactures militay 
explosives. 


24. The boiler plant crew of a 
manufacturer of vegetable oil shorten- 
ing and salad oils is warned by a smoke 
indicator whenever the density of the 
smoke in the stack goes above a cer- 
tain point. 


25. Speeds of spindles on spinning 
frames are checked quickly and accv- 
rately in a cotton textile mill by a 
stroboscope. 


26. In a plant that produces carbon 
black an electronic device maintains 
the proper air-gas ratio by controlling 
the smoke density at a central point. 


27. Alignment of precision ms 
chines is made easier and more exact 
for their manufacturer by the use of 
an electronic micrometer. 


28. Photographs of projectiles in 
flight are taken by a manufacturer of 
firearms and ammunition with the 
help of a photoelectric relay. 


29. Failure of oil flow in the oil 
fired furnaces of a plant that mant- 
factures parts used in ship construc 
tion causes a photoelectric relay t 
sound an alarm and shut off the oil 
supply. 

30. Danger of pouring molten metal 
when the ladle is not in the proper 
position is prevented in a foundry by 
a photoelectric relay. 

















































































Tur 
oper: 
of p 
ure. 

ches 
New 
part 
prev 
gran 
base 
ing 


equi 


a la 


vo 


A crew of 15 oilers and belt men are responsible for 


man works in a certain territory, which he patrols 


keeping line shafting and belt drives in order: each daily, noting the condition of all drives 


Endless Checking Prevents 
Equipment Failures 


PETER A. SMITH, Maintenance Superintendent, Winchester Repeating Arms Company, 
Division of Western Cartridge Company, New Haven 


THREE YEARS of round-the-clock 
operations without a measurable loss 
of production due to equipment fail- 
ure. Credit for that tecord at Win- 
chester Repeating Arms Company, 
New Haven Conn., belongs in large 
part to a thoroughgoing program of 
preventive maintenance. This pro- 
gram, which is rigidly enforced, is 
based on practically continuous check- 
ing of all important items of service 
equipment, supplemented by careful 
examinations at frequent intervals. 
Carrying that program out involves 
a large amount of work, since a great 
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dea] of equipment is involved. Never- 
theless, it has more than justified 
whatever it costs. 

This plant comprises 175 buildings 
containing approximately 2,750,000 
square feet of floor space. In these 
buildings there are 80 major manu- 
facturing areas. To drive the produc- 
tion machines, which run into the 
thousands, and other equipment, re- 
quires more than 12,000 motors. 
These motors and all other electrical 
equipment are supplied from eight 
large substations located at strategic 
points throughout the plant. All 
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steam and electric power is generated 
in the company’s own power plant. 
Electric power is delivered to the sub- 
stations at 2300 volts, three-phase, 60 
cycles. In the substations it is stepped 
down to 440 volts and distributed at 
that voltage. 

To provide light for production 
and other operations requires approxi- 
mately 50,000 lighting fixtures. About. 
150 miles of steam piping are required 
for building heating and process work. 
Also, 125 miles of water pipe, 37 large 
elevators, 23 cranes, findreds of 
pumps, and a vast variety and num- 
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There is a minimum of paperwork 
in the maintenance department of 
Winchester Repeating Arms Com- 
pany, but complete records are 
kept of all maintenance jobs. 
Illustrated are two simple, but 
complete, reports 
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ber of other kinds of equipment for 
whose care the maintenance depart- 
ment is responsible. 

To handle this work, along with 
building maintenance and the other 
activities that fall to the maintenance 
department, requires a force of 450 
men. Included in this force are 40 
electricians, 46 steamfitters, 54 sheet 
metalworkers, 65 carpenters and mill- 
wrights, 3 masons and 6 helpers, 15 


oilers and belt*men, 115 janitors and 
housekeeping supervisors. Each group 
of tradesmen, of course, is supervised 
by a superintendent or foreman. 
The conduct, and success, of the 
preventive maintenance program rests 
primarily with the supervisors. With 
few exceptions they have been with 
Winchester Repeating Arms Conm- 
pany for many years. During thei 
long service they have not only be 
come specialists in their respective 
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branches, but they have also acquired 
the intimate knowledge of the plant 
and equipment for which they are 
sponsible that only many years of 
grvice can give. One important ad- 
yantage Of this intimate knowledge is 
that these men know where and with 
what trouble is most likely to develop, 
and, therefore, can watch these danger 
ts closely. More important, they 
have developed a sense of loyalty and 
esponsibility that is invaluable. A 
yery practical result of this sense of 
responsibility is the lack of need for a 
multitude of report forms and other 
kinds of paperwork in carrying on the 
work of the maintenance department. 


Reducing Paperwork 


Time was when a lot of paperwork 
was considered to be essential to the 
proper conduct of the work of this 
department. For example, inspectors 
were required to make a written re- 
port every time a piece of equipment 
was examined. Everything had to be 
put down on paper. 

This is not meant to imply that the 

perwork is not essential, or highly 
useful. It can become burdensome, 
however, and consume too much man- 
power. At one time, for example, a 
considerable number of men were kept 
busy checking inspectors’ reports and 
keeping maintenance and inspection 
workers up to date. It is easy to see 
how that can happen when a plant 
has 12,000 motors, many of which 
are inspected daily, with correspond- 
ing amounts of other equipment. 

A thoroughly practical and effective 
way out of this situation was eventu- 
ally found by making the foremen and 
the members of their groups te- 
sponsible for the condition of the 
equipment they take care of. This ar- 
rangement was found to work out very 
well. Therefore it was possible to cut 
drastically the number of reports and 
other forms needed. 

Complete records are kept of all 
maintenance jobs, however. Each of 
such jobs is covered by an expense 
order, okayed by the department 
superintendent. A close check is 
maintained by a follow-up report 
which records the progress and com- 
pletion of each repair job. 

Along with this change in super- 
visory tactics gradually came a change 
in the frequency of inspection. Here- 
tofore, inspections have been made at 
regular intervals. This practice has 
much to commend it. If the inter- 
vals between inspections are a matter 
of days or weeks, however, any defects 
or abnormalities may not be detected 
before they become serious, or result 
ma failure. This sort of thing has 


One of Winchester’s 12,000 motors is being reassembled. Fifteen men 
care for motors and their associated controls. They make sure that 
each motor is functioning properly and shows no signs of defects 


The 37 elevators at Winchester get a daily check. They get also a 
thorough weekly inspection which covers every part whose failure 
could cause injury to personnel or damage to property 
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One man—a Winchester old-timer—is in charge of all pumps in the 
plant. He inspects as often as he deems necessary, makes any adjust- 
ments he can, reports troubles beyond his ability to remedy 


happened many times at this plant, 
and in few instances could anyone 
rightfully be blamed. Hence the prac- 
tice grew up of checking all important 
equipment daily, or even several times 
a day, depending on its age and con- 
dition, and the importance of the serv- 
ice it renders. 

At present, then, some inspectors 
and repair men are responsible for the 
condition of all equipment of a cer- 
tain kind throughout the plant. Other 
men are assigned to a certain depart- 
ment or area. 

For example, one man, an old-timer, 
spends all his time looking after the 
pumps in the plant. He inspects them 
as often as he deems necessary, makes 
whatever needed adjustments or re- 
pairs he can, and reports any troubles 
that are beyond his ability to remedy. 

Fifteen men are responsible for all 
motors and their associated controls. 
They check the need for lubrication, 
watch for excessive temperature rise, 
and in general make sure that each 
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motor and its control is functioning 
properly and shows,no signs of defects. 
Some motors are given this attention 
daily or oftener. Others get it at 
longer intervals, all based on the im- 
portance of the service, the severity of 
the operating conditions, and the age 
and condition of the motors. Periodic- 
ally all motors are given a careful in- 
spection, in which the insulation, 
resistance, condition of bearings, and 
other important facts are obtained. 

Steam and other pipelines in the 
tunnels connecting the different build- 
ings with one another, and with the 
powerhouse, are patrolled continuously. 

Pipelines, valves, traps, all over the 
plant, are under virtually constant 
supervision all the time. Any leaks 
or other defects are’ taken care of as 
soon as they develop. 

Elevators and cranes are two kinds 
of equipment whose failure may have 
consequences from several standpoints. 
Hence, they are given particular at- 
tention. Three men spend all their 





time on the 37 elevators. Each eleyy. 
tor is carefully looked over every day 
Once a week it gets a thorough jp. 
spection, which covers motors, gop. 
trollers, cables, doors, safety devices. 
every part whose failure could cayy 
injury to personnel or damage tp 
property. 

Cranes likewise are given an inspep. 
tion every day that is searching enough 
to insure proper operation of every ele. 
ment and freedom from any serioy 
defects. At least once a month each 
frame gets a going over that is thor 
ough and complete. 

A considerable amount of line shaft. 
ing and belt drive is used in this plant, 
A crew of 15 oilers and belt men are 
responsible for keeping this equipment 
in good condition. Each man works 
in a certain territory, which he patrols 
daily. He checks the lubrication of 
line and countershaft, and notes the 
condition of all belt drives. 


All Equipment Checked 


With minor variations in detail 
the same procedure is carried out with 
all the other kinds of equipment un- 
der the care of the maintenance de- 
partment, such as transformers, circuit 
protective devices, air compressors. 
Plant buildings also are continuously 
watched for leaky roofs, bad spots in 
floors, broken windows—any condition 
that needs correction. 

Whenever an inspector finds some 
condition that needs attention he im- 
mediately does whatever is necessary, 
if he can. If the work required is 
beyond his ability or facilities, he noti- 
fies his foreman. The latter then 
arranges to have the required work 
done. There is little delay, and the 
minimum of paperwork is involved in 
putting such jobs through. 

The foremen of the various groups 
keep in close touch with their men, to 
make sure that the work for which 
they are responsible is done promptly 
and properly. In order to avoid as 
much as possible the —— that are 
inevitable when approvals have to be 
sought, maintenance foremen art 
given plenty of latitude in ordering 
repairs made or having other essential 
work done. 

Breakage of parts and failures due 
to other causes cannot entirely be pre- 
vented. There is no question, how- 
ever, that inspections made at the 
short intervals mentioned here serve 
to detect a great many defective con- 
ditions almost as soon as they arist, 
and thus make it possible to correct 
them before anything happens. 

At least that is the way it has 
worked out at Winchester Repeating 
Arms Company. 
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=(Installing Gas Piping 
Systems for Safety 


CLAREN CE W. GRAHAM, Plant Engineer, Power Tube Division, National Union Radio 
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Corporation, Newark, N. J. 


ArrHoucn the hazards involved in 
the use of gases such as oxygen and 
hydrogen have been well publicized, 
industrial accidents due to their mis- 
yse through ignorance or carelessness 
ae still too frequent occurrences. 
There is no denying, however, that 
these and other commercial gases can 
be used with absolute safety if properly 
handled. As a consumer of substan- 
tial quantities of commercial gases, the 

wer tube division of National Union 
Radio Corporation, Newark, N. J., rec- 
ognizes that only by observing constant 
precaytions in the handling of these 
hazardous gases can safety be assured 
to its employees. 

Safety, then is the keyword that gov- 
ems not only the design and installa- 
tion of gas storage facilities and distri- 
bution piping at this plant, but also 
their continual maintenance and oper- 
ation. Specifically, this plant uses 
monthly more than 400,000 cubic feet 
of oxygen, and about 300,000 cubic 
feet of hydrogen. These gases are re- 
quired for various operations of glass 
forming and sealing in the manufac- 
ture of radio power tubes. In addition, 
these operations require a considerable 
quantity of city gas, and low-pressure 
air, which are mixed with the oxygen 
and hydrogen to obtain gases of specific 
processing characteristics: Another 
harmless gas, inert nitrogen, is used in 
a similar manner in monthly quantities 


of about 200,000 cubic feet. 


Piped to Five Floors 


All these gases are required for oper- 
ations on al five floors.and in the 
basement of the plant. More than 
5000 feet of piping are needed to dis- 
tribute oxygen, hydrogen, and _nitro- 
gen, and 3500 feet more for city gas 
and low-pressure air, to approximately 
110 individual operating stations. In 
this set-up there are somewhat over 
2000 valves of various kinds ranging 
from 4 inch to 6 inches in size. No 
mention is being made of piping sys- 
tems for high-pressure air, water, 
steam, and fire protection, also elec- 
trical conduit, other than that they 
add to the maze of overhead piping 
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and naturally complicate installation 
and maintenance of gas piping. 

Some simplification a the problem 
of maintenance of gas piping is ob- 
tained by painting all pipe and fittings 
inside the plant according to the color 
code of the American Standards Asso- 
ciation for identification of piping sys- 
tems. According to this code, all 
piping for dangerous pee is painted 
yellow, with fittings of red for hydro- 
gen, green for oxygen, and yellow for 
city gas. Air lines are green, denoting 
safe gases, with fittings of yellow for 
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After installation, all gas piping is pressure tested for leaks by apply- 
ing a soap and water solution with a clean brush to each joint, valve 
stem, and outlet in the system. Bubbles mean leaks 
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low-pressure lines, and white for high- 
pressure lines. Nitrogen, a protective 
gas, is shown by bright blue lines and 
fittings. Supply lines outside the build- 
ing, however, which originate from 
outdoor storage facilities for oxygen, 
hydrogen, and nitrogen, are painted 
green, red, and blue respectively to 
conform with each vendor's customary 
usage. 

Oxygen and nitrogen are both sup- 
lied by storage units located in a 
enced, locked enclosure in the rear 
parking lot of the plant. These units 


157 































consist of a number of cylindrical ves- 
sels interconnected in such a manner 
so as to assure an adequate supply with 
additional reserve capacity. 

The outlet from each unit leads to a 
control cabinet alongside, in which are 
located the necessary loading, shutoff, 
and emergency supply valves, also the 
—s valves for reduction of gas 
pressure from an original 2000 pounds 
per square inch to a distribution pres- 
sure of 50 pounds per square inch. Re- 
lief valves, set at 200 pounds per square 
inch, are provided, (7 high- and low- 
pressure indicating gages. 

Each supply unit holds about one 
week’s supp y of oxygen or nitrogen, 
and is replenished regularly by the 
vendor. The units are electrically 
grounded to prevent sparks from static 
discharges. Actually, the design and 
maintenance of these units are the re- 
sponsibility of the vendor. The plant’s 
responsibility begins’ with the 50-Ib. 
supply lines leading out of the control 
cabinets. 


Safe Hydrogen Supply 


Provision of a suitable, safe hydro- 
gen supply is more of a problem. The 
principal hazard, in the presence of 
any leaking hydrogen, is that of ex- 
plosive ignition by a spark or open 
flame. Hydrogen is delivered to the 
plant in the standard ICC approved 
cylinders, which are stored and used 
in an isolated 15x20-ft. sheet-metal 
shed located on the opposite side of the 
paoae lot, about 100 feet from the 

uilding. The shed is*kept well venti- 
lated to prevent any possible concen- 
tration of undetected leaking hydro- 
gen. Ventilation is helped both by 
open slots in the floor, which is built 
at truck Se we height for easy load- 
ing of cylinders on and off the delivery 
truck, and by a vent 6 inches wide on 
all four sides of the building directly 
under the eaves. 

The hydrogen cylinders are: mani- 
folded by the usual flexible, copper 
tubing in two banks of eight cylinders 
each. As one bank becomes exhausted, 
the other bank is swung in by closing 
the manifold valve of the first bank 
and opening the second, or vice versa. 
A man must be kept in constant at- 
tendance to replenish empty cylinder 
banks and take care of shipments. 

Only non-sparking tools are per- 
mitted in this shed for connecting and 
disconnecting hydrogen cylinders. 
Safety against sparks is further insured 
by installation of vapor-proof lighting 
fixtures and explosion-proof switches, 
also’ by a deck of insulated floor mate- 
tial where the cylinders are mani- 
folded. Smoking, for obvious reasons, 
is prohibited. ‘ ! 

he hydrogen manifold :system is 
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Operators can work safely at machines using one or more hazardous 


gases, such as oxygen, hydrogen, and city gas in combination with 
low-pressure air, when piping systems are properly installed 


equipped with regulators for reduction 
from the cylinder pressure of 2200 
pounds per square inch to working 
pressures of 50 and. 12 pounds ‘per 
square inch. The 50-Ib. line is for a 
special forming process; most of the 
hydrogen consumption is through. the 
12-Ib. line. Both lines are equipped 
with fire-check valves and back-pres~ 
sure relief valves to prevent any flash- 
back or reverse flow of gas entering 
the main piping system. 

All four outdoor gas lines, the two 
from the oxygen and nitrogen units 
and those from the hydrogen shed, are 
brought to the manufacturing build- 
ing above the tee” These lines 
formerly were located underground. 
They were later moved several feet 
above ground to make frequent visual 
inspection =. Moreover, the 
underground pipe was subject to un- 
predictable corrosive influences. 

In each of these lines a relief valve 
is installed, outside the manufacturing 
building, which is set to pop at 75 
pounds. On one occasion some dirt 
caused..the -vendor’s oxygen regulator 


to stick. As previously stated, relief 
valves in the vendor’s control cabinets 
are set for 200 pounds. Hence, when 
a supply pressure of 75 pounds instead 
of 50 pounds was noted in the oxygen 
line, it was discovered that the out- 
door 75-Ib. relief valve had been vent- 
ing the surplus pressure caused by the 
sticking regulator. 

Three of the four outdoor supply 
lines, at their junctions with the 
manufacturing building, are brought 
horizontally along the rear outside 
wall to a converge at a midway point 
where they rise., vertically for five 
stories, and also drop vertically to the 
basement level. The fourth line, con- 
taining hydrogen at 50 pounds pres 
sure, is directed to the basement only, 
where it is used for a special forming 
gas mixture. 

At each floor, the lines containing 
oxygen, nitrogen, or hydrogen, are 
tapped .off to supply. the entire: re- 
quirements of that floor. At every 
floorseach line is provided with a shut- 
off valve, just inside the building, and 
with a pressure gage for checking the 
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pressure. At this point each 
ar 4 also a removable screen-type 


gminer to prevent operating difficul- 
fies caused by foreign matter or rust in 
the system. If any leaks occur on any 

oor, that part of the system can 
be shut off without interrupting opera- 
fions on other floors. Moreover, be- 
cquse the pressure relief valves are on 


the supply side, they can never acci- 
‘ently be shut o 
function 


and can always 

Mention has already been made of 
the city gas and air lines. Low-pres- 
sure city gas is obtained conventionally 

h a meter, and boosted to 14 

s pressure. Air is taken from the 
atmosphere, filtered, and delivered in 
low-pressure lines for combustible 

ses at 4 pounds pressure. Air 
a0 pounds pressure is used for cus- 
tomaty mechanical purposes. These 
pipelines originate in the basement 
and are brought up to all floors of the 
building in the customary way 
through floor openings. Low pressure 
air and gas risers are 6 inches. 

All gas supply lines are run from 
their entrance points on each floor 
parallel to the depth of the building, 
and are located at near-ceiling height, 
usually below all others lines. Feeder 
lines branch out at right angles to 
equipment along the way and drop 
down vertically to each machine. It is 
not convenient to bring feede@ lines 
up to the machines through the con- 
crete floor because the layout of pro- 
duction equipment must frequently be 
changed. At each machine manually 
adjustable regulators and _ pressure 
gages are provided so that the operator 
is able to control the amount of gas 
pressure to yield the best operating 
characteristics for that job. Pressures 
of oxygen, hydrogen, and nitrogen 
are reduced to as low as 5 pounds at 
some stations. 


Learned From Experience 


In the preceding description of the 
physical layout of the gas piping sys- 
tems, and in the following presenta- 
tion of methods of their installation 
and maintenance, no attempt is being 
made at complete coverage. More 
detailed descriptions and «instructions 
can be obtained from manufacturers 
of equipment and commercial gases, 
as was done here, for a thorough com- 
tehension of the hazards involved. 
Ometimes, however, lessons are 
learned more forcefully, and better 
applications of fundamental principles 
are discovered, after several years’ ac- 
tual experience_with such systems. 

It has been learned, for instance, 
that in the installation of hazardous 
gas piping too much emphasis cannot’ 
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be placed on the qualifications of the 
bigestiers They must be skilled men, 
able to handle tools and materials so 
as to turn out a quality job. Piping 
systems for dangerous gases do not 
countenance a single mistake. One 
leak caused by poor workmanship 
may involve considerable repair ex- 
pense even if discovered before any 
damage to life or property occurs. 

All gas piping in the power tube 
plant, whether for oxygen, hydrogen, 
or nitrogen, is installed to the same 
specifications for materials and work- 
manship. This simplifies the work, 
and permits a single high-quality 
standard. Because of brass pipe and 
copper prone He gate. black steel 
pipe of standard weight is used for 
working pressures under 100 pounds 
per square inch; on all outdoor lines 
extra-heavy weight is used. 


Leakproof Joints 


Good practice stipulates welded 
joints, but frequent moves of produc- 
tion machinery, which would require 
use of open torches in hazardous sur- 
roundings, prohibits this practice in 
this plant. The only exception is the 
outdoor piping, which is welded. On 
indoor piping, screwed joints are 
used, and are made tight by applica- 
tion of a mixture of litharge and 
glycerin instead of pipe joint com- 
pound. Special care must be taken 
not to cut threads too deeply, to avoid 
leaks. When unions are used, which 
is done as little as possible, they are 
of the brass-insert type with brass 
seats. Globe-type shutoff valves, of 
all-bronze or brass construction and 
with metallic disks and seats, are pre- 
ferred, to insure tight seating. Needle 
point valves are used on gas lines 
at production equipment, however, to 
provide better adjustment. 

Before making up pipe, valves, and 
fittings, they must be cleaned. When 
cutting and threading pipe, oil and 
chips are bound to fly inside. The 
use of carbon tetrachloride as a 
cleaner has advantages over the well- 
known method of washing in hot 
solution of caustic soda, in that it is 
just as efficient, yet easier and more 

uickly applied. Make sure, however, 

that the surrounding area is well ven- 
tilated to prevent noxious effects on 
workmen. To clean pipe, plug one 
end, partly fill with carbon tetra- 
chloride, rock and turn the pipe for 
a few minutes, and pour out the solu- 
tion. The threaded ends are cleaned 
first by wiping and then immersing in 
a small container of cleaning solution. 

Valves must be disassembled and 


cleaned of all oil and foreign matter, 


by dipping into the cleaner. This is 





—— important for oxygen lines, 
where danger of explosion exists be- 
cause of the violent reaction of pure 
oxygen when it comes in contact with 
paint, oil, or grease. Remove each 
valve bonnet, then remove graphite 
and other washers, and repack with 
packing made of asbestos material. 
Gas piping should be located where 
it will not be subject to accidental - 
contact with electrical lines or moving. 
mechanical equipment. Avoid, for 
instance, propinquity to belts that 
might break and tear down a section. 
No drain pitch need be observed in 
hanging, but it is advisable to pro- 
vide drip lines on each riser to ac- 
cumulate possible moisture. On oxy- 
en and hydrogen lines, standard brass 
e-checks are installed at the delivery 
ends of valves or venturi mixers (for 
several gases) to prevent any possi- 
bility Hg Adshiback into the i. 
After installation of a new line in 
this plant, it is checked for leaks with 
nitrogen gas. This inert gas has so 
many safety points in its favor that 
even were it not available as a regular 
supply, it would be obtained specially 
for that purpose. Nitrogen is intro- 
duced at 100 pounds pressure, valves 
are opened along the way to clear the 
line, and the endmost valve is kept 
_ longer to blow out dirt. This way 
cleaning vapors are also eliminated. 


Checked for Leaks 


Finally, all valves are closed, and 
each joint, valve stem, and valve out- 
let is checked for leaks. The standard 
method in use here at all times is the 
application of soap and water solution 
with a clean brush. Leaks will make 
bubbles. Anyone using any other 
method is peremptorily discharged. 
New craftsmen are never put on this 
job. If a leak is indicated, it must 
be repaired by taking the line apart 
and rebuilding. Patching with cot- 
ton thread or any kind of dope is 
prohibited. 

Sizes of pipe used in gas piping are 
important for obtaining a flow 
and proper flame control. en the 
consumption of branch outlets is 
known, the size of each branch, and 
hence that of the main supply line, 
can be calculated from a flow-capacity 
table prepared by gas manufacturers. 
This table indicates the volume of gas 
delivered at the free end of various 
lengths of different sizes of pipe for 
pressures ranging from atmospheric to 
200. pounds gage. - 


(In a second article the author 
will describe how piping ,sgstems for 
hazardous gases are maintétned in safe 
operating condition.) 
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Pumping equipment intro- 


duced to you by Factory dur- 
ing the past 12 months is re- 
viewed here to give you a 
quick one-year summary 





CENTRIFUGAL P U M P S—for 
pumping coolants and cutting oils, 
are claimed to be adaptable for circu- 
lating cooling liquids, pumping or 
circulating water, as well as for quench- 
ing oil and general liquid transfer 
service. Equipped with open impeller 
and integral motor drive. Logansport 
Machine Company, Inc., Logansport, 
Ind. (Figure 1) 


COOLANT PUMP—Gusher Model 
HL-5025-B deep immersion coolant 


Pumping Equipment 


pump is made in two lengths, 19- and 
23-in. immersion below the high level 
line of coolant reservoir. Entire rotat- 
ing assembly is on one-piece extended 
steel shaft, electronically balanced 
after assembly, and mounted in motor 
on precision ball bearings. The Ruth- 
man Machinery Company, Cincinnati. 
(Figure 2) 


HIGH VACUUM DIFFUSION 
PUMP—Against forepressure require- 
ment of approximately 500 microns of 
mercury absolute, type B-8-0 industrial 
high vacuum diffusion pump is said 
to handle around 2500 cubic feet of 
free air per minute in pressure range 
of 0.1 to 0.01 microns. Has four stages 
of jets to give high pumping speed, 
and 8-in. inlet flange for large gas- 
handling capacity. National Research 
Corporation, Boston. (Figure 3) 


HIGH VACUUM PUMP—No. 212 
E Microvac high vacuum pump is 
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claimed to produce and maintaig 
vacuum as low as 5 microns absolute 
pressure in continuous service. Qj} 
sealed rotary type, pump is small 
simple in design, rugged, and hag 
high volumetric efficiency as well as 
large capacity. F. J. Stokes Machine 
Company, Philadelphia. (Figure 4) 


HYDRAULIC FOOT PUMP—fez 
tures automatic change of speed. Has 
two pistons—one high speed, low 
pressure; the other small, slow speed, 
high pressure. Maximum pressure can 
be pre-determined by adjustment of 
relief valve. Lyon-Raymond Corpora. 
tion, Greene, N. Y. (Figure 5) 


PAINT PUMP—R.M.S. Junior Model 
pump delivers paint, thinner, oils, and 
similar spray painting materials to the 
guns under controlled pressure, with- 
out use of pressure pot. Designed to 
supply up to five spray guns simul 
taneously. Stephenson Air Brush Paint 
Company, Oakland, Calif. (Figure 6) 


PORTABLE COOLANT PUMP— 
Model 1100 centrifugal pump, for 
portable coolant system, has capacity 
of 12® g-p-h. (water) at 0 head, and 
360 g.p.h. at 5-ft. head. Unit can be 
used also for built-in coolant systems 
and as general purpose pump for 
sumps. Gray Mills Company, Evans- 
ton, Ill. (Figure 7) 


PORTABLE PUMPING UNIT— 
Self-contained rotary pumping unit, 
for applications where temporary 
pumping facilities are needed, weighs 
330 pounds, and can be carried by 
two men. Consists of 90-g.p.m. bronze 
fitted standard pump with built-in 
chatterproof relief valve, oil-immersed 
drive, and 2-h.p. gasoline engine. 
Blackmer Pump Company, Grand 
Rapids, Mich. (Figure 8) 


PORTABLE PUMPS—named Pinch- 
Hitter, may be carried in one’ hand 
and placed in operation without extra 
piping, having flexible hose connec 
tions. Pumps are self-priming, centrif- 
ugal, and have 110-volt motors. Larger: 
model has capacity of 1200 g.p.h. for 
water solubles, 1000 g.p.h. for light 
oils, and 600 g.p.h. for heavy oils 
while smaller. pump has capacity of 
300 g.p.h. for water solubles, and 250 
g.p.h. for light oils. Brady Pump Com- 
pany, Inc., Muncie, Ind. (Figure 9) 


PORTABLE SUMP TANK 
CLEANER—Machine, known 4S 








“ALL OUT FOR THE 
MIGHTY 7th WAR LOAN" 


) 


® ...: speeds are kept up throughout 

the day when electric industrial trucks are Exide- 
powered. They wind in and out along the ware- 
house highways—lifting, hauling and stacking unit 
loads—at savings of time and manpower,’at lowered 
costs, and with improved efficiency. 


More Exide Batteries are used to power these 
modern electric trucks than all other makes of bat- 
teries combined.’ Their abundant power enables 
them to handle today’s greatly increased load. 
Extra rugged construction keeps them steadily on 
the job. And their ample reserves can stand the 
drain of continuous, day-long service. You can 
always count on Exides for dependability, long- 


life and ease of maintenance. 


Write us for a FREE copy of the bulletin “Unit 
Loads,” prepared by The Electric Industrial Truck 
Association. It tells how to cut handling costs up 
to 50%... covers latest developments in materials 
handling ...and includes actual case histories. BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 


VOLUME 103, NUMBER 5 + MAY‘, 1945 





Sump-Vac, consists of motor-driven 
vacuum producer that requires no 
priming. Said to remove all liquid and 
sludge at liquid rate of 40 g._p.m. The 
Spencer Turbine Company, Hartford, 
Conn. (Figure 10) 


PUMP—All-purpose unit, called 
Flow-Master, is for the transfer of 
material, light, heavy, or viscous, as 
well as to meter or proportion the 
product accurately. Can be disassem- 
bled, cleaned, and reassembled in few 
minutes. Marco Company, Inc., Wil- 
mington, Del. (Figure 11) 


ROTARY PUMP —of low pressure, 
for pumping lubricating liquids, is 
said to have high volumetric efficiency. 
Capacity ranges proportionately from 
1 g.p.m. at 600 r.p.m. to 4 g.p.m. at 
2400 r.p.m. Adaptable for use as lubri- 


cating booster pump for oil lines, gas- 
oline dispenser, and for oil pressure 
systems. John S. Barnes Corporation, 
Rockford, Ill. (Figure: 12) 


ROTARY PUMP-—claimed capable 
of discharge pressures of 500 p.s.i. in 
handling lubricating liquids. Rated 
capacities of 50 and 90 g.p.m. Stand- 
ard motors with separate gear reduc- 
tion or gearhead motors can be used. 
Also available for, engine drive. 
Blackmer Pump Company, Grand 
Rapids, Mich. (Figure 13) 


ROTARY PUMP—for heavy-duty 
positive handling of aay has*oper- 
ating speeds ranging 

r.p.m., and capacity of 100 gallons 
per 100 revolutions. Made with ball 
bearings in both face plate and rear 
gear case, pump can be furnished with 





rom 0 to 400° 35g flexible coupling for direct 
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either flanged or threaded intake 
discharge ports. Bump Pump 
pany, La Crosse, Wis. (Figure 14 











ROTARY PUMPING UNIT: 
connected by flexible coupling 
1800-r.p.m. motor, has capacity 
4 g.p.m., and discharge pressure” 
100 p.s.i. Available for belt dm 
or rotating elements may be su 
where pump is installed. Bla 
Pump Company, Grand Rapids, 
(ligure 15) 


















ROTARY PUMPS— Vane-type 
unaps, with capacities: rangi 
§ to 10 g.p.m., ate furnished 








nection to..prime.mever, or with 
or flat-belt drive. Blackmer Pump Come 
pany, Grand Rapids, Mich. (Figure 16) 





ROTARY PUMPS—of double helical 
or herringbone gear type, are designed 
to handle lubricating... liquids...Made 
in ten, sizes, ranging from the smal- 
est with 4-in. suction and’ disch 

and capacity of from 1 to 14 gpm, 
to largest, with 24-in. connections, 
capacity from 50 to 75 g.p.m. Gould 
Pumps, Inc., Seneca Falls, N. Y. 


ROTARY VACUUM PUMP—is 
claimed to create high degree of 
vacuum as well as sufficient volume of 
air to provide necessary power to te- 
move liquid residue in wooden or 
metal industrial containers. Mounted 
as mobile unit, powered with electric 
motor or gasoline engine. Leiman 
Brothers, Newark, N. J. (Figure 17) 


STEP-VALVE PUMP—for  con- 
trolled volume pumping against neg- 
ative differential pressures, unit is said 
to afford complete freedom from air- 
binding. Outside spring-loading pro- 
vides ready adjustment. Milton Roy 
Pumps, Philadelphia. 


TWIN PUMPING UNIT—of small 

capacity, for handling fuel oil, lubri- 

cating oil, and similar liquids, con- 

sists of two standard No. 50 pumps * 
connected through semi-enclosed te- 

duction gears to electric motor. Black- 

mer Pump Company, Grand Rapids, 

Mich. (Figure 18) 


TWO-CYLINDER PUMP — rotary 
type, is used for air pressures up to 
about 50 pounds per square inch, and 
for vacuum up. to about’ 28.7 inches 
mercury. While one cylinder is used 
for pressure, the other may be used 
for vacuum, or both can be used 
separately or in series for pressure oF 
for vacuum. Leiman Brothers, Inc., 
Newark, N. J. (Figure 19) 
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scaninos: MYATT 


Emsco’s new C-16 Duplex Slush Pump is distinguished by its 
extremely light weight but very rugged construction. 

Combining high precision, great stamina and longer 
service life with compactness, Hyatt Roller Bearings, on 
main gear and pinion gear shaft, have helped make 
possible the design improvements and increased efficiency 
of this new slush pump. 

If your engineers are striving for machine simplification, 
greater precision and maximum performance with reduced 
maintenance requirements, Hyatt will gladly advise on 
anti-friction problems. . 


HYATT BEARINGS DIVISION, GENERAL MOTORS CORPORATION 
HARRISON, NEW JERSEY 
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MAINTENANCE SHORTS 





Readers are invited to contribute brief articles, illustrated when possible, reportin 
out-of-the-ordinary maintenance accomplishments. Accepted articles will be paid for 


Signboard Solves 
Time Clock Crowding 


HENRY J. KREUTZINGER, Chief Mainte- 
tenance Engineer, Allison Division, 
General Motors Corporation, Indian- 
apolis, Ind. 


When several hundred maintenance men 
are ready to punch out at one time clock 
at quitting time, there is naturally con- 
siderable crowding and shuffling around 
the clock unless some control is exercised. 
At first we attempted to eliminate such 
crowding.by getting the men to line up, 
but this only transferred the difficulty 
from the clock to the line. 

The solution was found in the voluntary 
cooperation by the men themselves in a 
plan whereby definite groups take turns in 
the order of going out. 

Our maintenance men are divided into 
four main groups, headed by the mill- 
wrights, plumbers, electricians, and yard 
men, respectively. For each of these 
groups we constructed a small wooden 
—. about 3 inches wide and 12 inches 
ong. These panels are hung in a vertical 
row on hooks on a special board, located 
adjacent to the time clocks. The top posi- 
tion is marked number 1, and so on down 
to number 4, indicating the order in which 
the individual groups are to line up. 
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FIFTY DOLLARS 


Will be paid for the best Maintenance Short 
published in each issue of Factory until further 


notice. 
production processes.) 


(Do not submit Shorts that deal with 


All other Shorts accepted for publication will 


be paid for at attractive rates. 


Contributors may submit as many items as 
they wish. Mail yours today! 











Prize-winning short this month, “Enclosure Pro- 


tects M. G. Set From Shop Dust” on page 166 








Each week the panels are shifted up one 
position, and the top panel is shifted to 
the bottom, thereby giving each group an 
equal opportunity in punching out the 
earliest. The men have found out that 
this self-disciplined control works to equal 
advantage, and no further supervision is 
needed. 


There’s no more milling around at the time clock, and everyone gets out 
faster, since panels show which group has the right-of-way. To insure equal 
opportunity to punch out early, panels are shifted weekly 
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Paging Service Goes 
On After Hours 


LEE F. DANN, Chief Electrician, Contin 
tal Paper Co., Ridgefield Park, N, 


Paging executives and maintenance @ 
by use of the plant paging system is a 
complished in our plant even when te 
telephone operator, who usually operate 
the system, is off-duty. 

This service has been made possible by 
an additional paging device that has beem 
installed near the window of our central 
storeroom. During extra-shift hours this 
system is operated by the stores clerk om 
duty. 

By this arrangement production meq 
can call shift mechanics, shift electricians, 
or any others who have been assi 
paging calls on the system, at any houf 
of the day or night. When called, these 
men .report immediately to the stores 
clerk, who thereupon dispatches them t@ 
the department that has called. 


Relocating Motors 
on Concrete Floors 


STEPHEN E. WELLS, Superintendent Rut 
land Fire Clay Company, Rutland, Vé 


Whenever it is necessary to relocate af 
electric motor on the floor of a reinfor 
concrete building like ours, there is alway 
the possibility that the hidden reinforcing) 
rods will interfere with the exact position} 
ing of the bolts holding the motor base. 
This difficulty is being avoided by the) 
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Metallurgically 


t O O the line of Tube-Turn welding fit- 
§ ings and flanges is a complete line. 
Piping in distilleries, chemical plants, food 
processing plants, and various other industries 
must often be made of some special material. 
To meet this need we are prepared to furnish 
welding fittings in the metals and alloys named 
above. This is in addition to the regular line of 
standard steel Tube-Turn welding fittings and 
flanges of more than 4000 different kinds and 
sizes! 
For prompt helpful service in meeting your 


requirements, standard or special, contact the 
Tube-Turn distributor in your locality. He rep- 
resents the line which is complete in more ways 
than one. He carries a comprehensive stock. 
He knows his business and is backed by the 
piping engineering experience of the organiza- 
tion that introduced and perfected seamless 
welding fittings. 


Selected Tube Turns distributors in every principal city 
are ready to serve you from complete stocks 


TUBE TURNS (Inc.), LOUISVILLE 1, KENTUCKY. 
Branch Offices: New York, Chicago, Philadelphia, 
Pittsburgh, Cleveland, Dayton, Washington, D. C., 
Houston, San Francisco, Seattle, Los Angeles. 
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following procedure: Four holes are drille: 
into the ibe in - convenient 

lar pattern where the motor is to be 
and four straight rods, extending an 
priate height above the floor, are babbittes 
into these holes. Four steel bolt-chaing ap 
then provided, and the motor is mountej 
thereon and aligned with the driven pulley 
A wood form is built around this structure 
and filled with concrete to the level of the 
motor base. 


Two free theater tickets are given 
to every individual in the depar. 
ment that wins “honor” plaque 
for good housekeeping at The 
Dayton Rubber Company, Day. 
ton. The department with the 
worst record gets a life-sized goat. 
Plaques change hands every 
month. At the end of the year, 
departments that have won, o 
lost, most often, keep the plaques 
permanently. 





Enclosure Protects M.G. 
Set From Shop Dust 


PETER J. JERARDI, Works Manager, The 
Black-Clawson Co., Hamilton, Ohio 


A new 48x48-in. planer with a 20-ft. table 
was recently installed in the machine shop, 
on which control and adjustment of table 
speed is obtained by a d.c. motor drive 
with variable voltage control. This drive 
is powered by an auxiliary motor generator 
set that was furnished with the machine 
tool. The m.g. set is of the enclosed 
self-ventilated type, with motor and gen- 
erator in one housing. It is ventilated by 
internal fan action that draws air in the 
housing through circular openings at both 
ends of the shaft. The air is exhausted 
through a single rectangular duct outlet 
brought up from the center of the unit. 
The air-inlet openings are provided with 
coarsely screened louvers that afford excel- 
lent splashproof protection, but no pro- 
tection against fine-dust laden air. 

It was evident from the rate of suc- 
tion through the air inlets that sooner or 
later trouble could be expected in the 
m.g. set from grey-iron dust originating 
from surrounding machining operations. 
This fine dust would be drawn in and 
deposited on the insulated coils and mov- 
ing parts, resulting in overheating and 
sudden breakdown. 

To eliminate this probability, it was 
decided that the air going into the m.g. 
inlets from the shop must first be filtered. 
The volume of cooling air, however, re- 
quired a large surface area of filter to pro- 
vide the needed amount of air without 
restriction of flow and consequent over- 
heating of the m.g. set. This problem was 
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Enclosing motor-generator set prevents dust-caused breakdowns 


satisfied by the construction of a rectangu- 
lar box enclosure 40 iriches wide, 84 inches 
long, and 32 inches high. 

The framework is made of 14x14x¥4-in. 
angle iron, and the solid portions of the 
covers are of No. 16-gage sheet steel, with 
welded seams at all corners. On all four 
vertical sides standard air-filter panels were 
installed, which are held tightly in place by 
clamping strips at the top, fastened with 
wingnuts to permit easy removal for clean- 
ing and replacement. The top of the en- 
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closure, which is flush with the air out- 
let, was purposely made solid to with 
stand the abuse of tools sure to be laid 
there. The enclosure is sealed at the floor 
line by a grouted concrete platform about 
2 inches high, and held in place by short 
straps that can be easily removed to permit 
lifting up the entire housing. 

No dust trouble has been experienced, 
and none is expected. Moreover, temper 
ture readings show the outlet air to be 
just as cool as when there was no enclosure. 
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Fairbanks-Morse complete pump- 
ing units offer you much more 
than sustained high efficiency. 
There are in addition these three 
vitally important advantages; 


1. Combined Responsibility. De- 


Pump illustrated is 


signed and built in one fac- ae Plans. snliis 


case centrifugal. 


tory, pump and driver (motor 
or engine) are perfectly 
matched and covered bya 
single guarantee. 

2 Successful UNIT Perkdtthancé: You can get these major advantages from Fair- 


Tested in one plant under ex- = banks-Morse... because Fairbanks-Morse designs 


pert engineering supervision, = and builds all components of an outstanding line 


pumps and drivers assure a : : : 
of complete pumping units. To see a qualified en- 


superior. result to: the buyer. 
gineer about any pumping job, write Fairbanks, 


3. Service from One Source. No 
Morse & Co., Fairbanks-Morse Bldg., Chicago 5, Ill. 


questions about who is to 
make any required repairs or 


adjustments. 


& 
h 
Fairbanks -Morse Aneme werd 
a \ Diesel Locomotives + Diesel Engines - Generators » Motors + Pumps - Scales 
Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 


BUY WAR BONDS FOR KEEPS 
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MAINTENANCE SERVICES - DATA SHEET No. 126 
i t Val 
Fahrenheit and Centigrad 

IN THE FOLLOWING TABLES tem- grade scale usually is preferred in grade, or vice versa, the following 
perature values in degrees Fahren- engineering and scientific work. It formulas are used: 
heit and Centigrade are given from __ is frequently necessary or desirable C = 5/9(F—32) 
0 to 300 degrees. to convert temperatures on one F = 9/5C + 32, where 

The Fahrenheit scale is com- scale into those of the other. C and F denote the readings on 
monly used by laymen to indicate When converting temperature the Centigrade and Fahrenheit 
temperatures, whereas the Centi- readings from Fahrenheit to Centi- scales, respectively. 

Fahrenheit to Centigrade 
(0 to 300 deg. F.) 

Deg. F. Deg. C. | Deg. F. Deg. C. Deg. F. Deg. C. Deg. F. Deg. C. | Deg. F. Deg. C. | Deg. F. Deg. C, 
0 —17.78 45 7.22 90 32.22 135 57.22 180 82 .22 225 107.22 
1 —17.22 46 7.78 91 32.78 136 57.78 181 82.78 226 107.78 
2 —16.67 47 8.33 92 33 .33 137 58 .33 182 83 .33 227 108 .33 
3 —16.11 48 8.89 93 33.89 138 58 .89 183 83 .89 228 108 .89 
4 —15.56 49 .9.44 94 34.44 139 59.44 184 84.44 229 109.44 
5 —15.00 50 10.00 95 35.00 140 60 .00 185 85 .00 230 110.00 
6 —14.44 51 10.56 96 35.56 141 60 . 56 186 85 . 56 231 110.56 
7 — 13.89 52 11.11 97 36.11 142 61.11 187 86.11 232 111.11 
8 —13.33 53 11.67 98 36.67 143 61.67 188 86.67 233 111.67 
9 —12.78 54 12.22 99 37.22 144 62 .22 189 87.22 234 112.22 

10 —12.22. 55 12.78 100 37.78 145 62.78 190 87.78 235 112.78 
11 —11.67 56 13.33 101 38 .33 146 63 . 33 191 88 .33 236 113 .33 
12 —11.11 57 13.89 102 38. 89 147 63.89 192 88.89 237 113.89 
13 —10.56 58 14.44 103 39.44 148 64.44 193 89.44 238 114.44 
14 —10.00 59 15 .00 104 40.00 149 65 .00 194 90.00 239 115.00 
15 — 9.44 60 15.56 105 40.56 150 65 . 56 195 - 90.56 240 115.56 
16 — 8 89 61 16.11 106 41.11 151 66.11 196 91.11 241 116.11 
17 — 8.33 62 16.67 107 41.67 162 66.67 197 91.67 242 116 .67 
18 — 7.78 63 17.22 108 42.22 153 67.22 198 92.22 243 117.22 
19 — 7.22 64 17.78 109 42.78 154 67.78 199 92.78 244 117.78 
20 — 6.67 - 66 18.33 110 43 .33 155 68.33 200 93.33 245 118 33 
21 — 6.11 66 18.89 111 43 89 156 68 .89 201 93.89 246 118 .89 
22 — 5.56 67 19.44 112 44.44 157 69.44 202 94.44 247 119.44 
23 — 5.00 68 20.00 113 45.00 158 70.00 203 95.00 248 120.00 
24 — 4.44 69 20.56 114 45.56 159 70.56 204 96.56 249 120.56 
25 — 3.89 70 21.11 115 46.11 160 71.11 205 96.11 250 121.11 
26 — 3.33 71 21.67 116 46.67 161 71.67 206 96.67 261 121.67 
27 — 2.78 72 22 .22 117 47.22 162 72.22 207 97.22 252 122 .22 
28 — 2.22 73 22.78 118 47.78 163 72.78 208 97.78 253 122.78 
29 — 1.67 74 23.33 119 48 .33 164 73.33 209 98 .33 254 123 33 
30 - iii 75 23.89 120 48.89 165 73.89 210 98.89 255 123 .89 
31 — .66 76 24.44 121 49.44 166 74.44 211 99.44 256 124.44 
32 0. 77 25 .00 122 50.00 167 75 .00 212 100 .00 257 125 .00 
33 56 78 25 . 56 123 50. 56 168 75.56 213 100.56 258 125 .56 
34 1.11 79 26.11 124 61.11 169 76.11 214 101.11 259 126.11 
35 1.67 80 26.67 125 51.67 170 76.67 216 101.67 260 126 .67 
36 2.22 81 27.22 126 52.22 171 77.22 216 102 .22 261 127.22 
37 2.78 82 27.78 127 52.78 172 77.78 217 102.78 262 127.78 
38 3.33 83 28 .33 128 53.33 173 78 .33 218 103 .33 263 128 .33 
39 3.89 84 28 .89 129 53 .89 174 78.89 219 103 .89 264 128 .89 
40 4.44 85 29.44 130 54.44 175 79.44 220 104.44 265 129.44 
41 5.00 86 30.00 131 55.00 176 80.00 221 106 .00 266 130.00 
42 5.56 87 30.56 132 55.56 177 80.56 222 105 . 56 267 130 56 
43 6.11 88 31.11 133 66.11 178 81.11 223 106.11 268 131.11 
44 6.67 89 31.67 134 56.67 179 81.67 224 106 . 67 269 131.67 
(Continued on page 170) 
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4 Slogan For Every American 


A die of Crucible’s “Airdi” #150 steel (Chrome-moly-vanadium) goes into the Vapocarb- 


Hump Hardening Furnace at McGraw Electric Co. 
tempered die. 


Right: Hardened and Homo- 


NO SCALE...NO DECARB...IN TOASTMASTER’S 
VAPOCARB-HUMP HEAT-TREAT 


This coining and blanking die is typical of the dies and die parts 
being hardened by the Vapocarb-Hump Method and tempered by 
the Homo Method at Toastmaster Products Division of McGraw 
Electric Company, Elgin, Illinois. The die’s smooth surface and 
carefully-controlled structure are typical of al/ parts treated in L&N 
all-electric furnaces. 


There’s no guesswork in these methods — all variables are under 
- control. In the Vapocarb-Hump, protective Vapocarb gas com- 
pletely envelops the work and refuses to allow soft spots due to vapor 
pockets or adherent scale. A Micromax Recording Controller pre- 
vents the normal furnace head (normal temperature difference be- 
tween work and furnace) from being exceeded; it reduces the heat 
when work enters the critical — increases it later as desired. 


The findings of two thermocouples— one detecting work tem- 
perature, the other detecting furnace temperature—appear on the 
chart of the Micromax Recording Controller. This complete tem- 
perature picture, plus the location of the critical range, enable the 
heat-treater to heat accurately and to find the quench point which will 
give “perfect” surface, correct structure, and long tool life. 


An L&N engineer will gladly see you regarding a specific heat- 
treating problem, or will send a Catalog, as you prefer. 





Companion to the Vapocarb-Hump, this L&N 
Homo-Tempering Furnace is a quick, clean, and 
accurate means of stress-relieving hardened parts. 
The furnace comes to temperature rapidly—has 
a large capacity. The heat-treater simply sets the 
Micromax Controller for the temperature which 
will give best results. 


LEEDS & NORTHRUP COMPANY, 4909 STENTON AVE., PHILA., PA. 
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Temperature Values in Fahrenheit and Centigrade (Continued from page 168) 
Fahrenheit to Centigrade (Continued) 


Deg. F. Deg.C. | Deg. F. Deg. C. | Deg. F. Deg.C. | Deg. F. Deg. C. | Deg. F. Deg. C. | Deg. F. Deg. c, 


270 132 .22 275 135 .00 280 137.78 285 140.56 290 143 .33 296 146.11 
271 132.78 276 135 . 56 281 138 .33 286 141.11 291 143 .89 296 146 67 
272 133 .33 277 136.11 282 138 .89 287 141.67 292 144.44 297 147.22 
273 133 . 89 278 136 .67 283 139.44 288 142 .22 293 145 .00 298 147.78 
274 134.44 279 137.22 284 140 .00 289 142.78 294 145 . 56 299 148 33 
300 148 89 


























Centigrade to Fahrenheit 
(0 to 300 deg. C.) 


Deg. F. | Deg.C. Deg. F. | Deg. C. . F. | Deg. C. 


122.0 100 212.0 150 P 200 
123.8 101 213.8 151 ; 201 
125.6 102 215.6 152 ‘ 202 
127.4 103 217.4 153 é 203 
129.2 104 219.2 164 . 204 


131.0 105 221.0 155 é 205 
132.8 106 222.8 156 , 206 
134.6 107 224.6 157 207 
136.4 108 226.4 158 P 208 
138.2 109 228 .2 159 209 


140.0 110 230.0 160 210 
141.8 111 231.8 161 ' 211 
143 .6 112 233 .6 162 212 
145.4 113 235.4 163 213 
147.2 114 237.2 164 214 507.2 


149.0 115 239.0 165 ; 215 509.0 
150.8 116 240.8 166 216 . 510.8 
152.6 117 242.6 167 217 ‘ 512.6 
154.4 118 244.4 168 i 218 . 514.4 
166.2 119 246 .2 169 , : 516.2 


158.0 120 248 .0 170 : 518.0 
159.8 121 249.8 171 : 221 : 519.8 
161.6 122 251.6 172 222 ; 521.6 
163.4 123 253 .4 173 223 > 523.4 
165.2 124 265 .2 174 525 2 


167.0 125 257.0 175 527.0 
168.8 126 258.8 176 : 226 ; 528.8 
170.6 127 260.6 177 : 227 ; 530.6 
172.4 128 262.4 178 ; 228 ; 532.4 
174.2 129 264.2 179 229 ; 534.2 


176.0 130 266 .0 180 0. 230 536 .0 
177.8 267.8 181 , 537.8 
179.6 269.6 182 539.6 
181.4 133 271.4 183 541.4 
183.2 134 273 .2 184 : 543.2 


185.0 275.0 185 ; 545.0 
186.8 276.8 ; 546.8 
188 .6 278 .6 ‘ 558 .6 
190.4 280.4 188 : , 288 550.4 
282 .2 ‘ : 552.2 


284.0 190 290 554.0 
285.8 191 ; :, 555.8 
287.6 192 ' 292 557.6 
289.4 193 ‘ 559.4 
291.2 194 P 294 561.2 
293 .0 . ‘ 563.0 
294.8 j 296 564.8 
296.6 . 297 566 .6 
298 4 298 568.4 


300.2 570.2 
300 572.0 
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THINGS ARE LOOKING 


BRIGHTER 








This means 9G+... assures better Aluminum Paint 


Best results are given by aluminum paint that is made with high 
grade pigment. Use Alcoa Albron, made from 99 + “% pure aluminum. 


ALCOA ALBRON PASTE 1S MADE UNDER PATENTS OF THE METALS DISINTEGRATING COMPANY. INC ALB RON 
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JOHNSON BRONZE 


NEW CASTLE, 


172 


Johnson 
UNIVERSAL 


Bronze Bars 


Usable 
from 


END 


to 


END 


No Waste 
No Scrap 


@ Time is a precious commodity. 
Industry has constantly sought ways 
to save it . . . to make each hour 
more productive. One easy way is to 
make each machine .. . every motive 
unit as efficient as possible. 


The first step is to check the bearings. 
Find out if they are helping each unit 
to operate at top efficiency . . . for 
the longest period of time. When 
replacement is necessary .. . try 
Johnson UNIVERSAL Bronze. There is 
no higher quality available. 


Every Johnson UNIVERSAL Bar is 
completely machined. This saves 
25% in weight and guarantees per- 
fection all the way through. Call in 
your local Mill Supply house and 
let him show you how Johnson 
UNIVERSAL Bronze will save you 
time and money. 


512 SOUTH MILL STREET 





PENNA. 


WHAT'S NEW 
IN EQUIPMENT 





Electric Meters 


Hermetically sealed 24- and 34-in. electric 
indicating instruments are announced. 
Mechanism is built into protective cup- 
like frame, and the glass cover is sealed 
to metal rim. There are no rubber gaskets 
or cement ‘seals. Sealing is claimed to be 
effective under severe tropical as well as 





freezing conditions without deterioration 
of the seals. Windows are of double-thick- 
ness, tempered glass, processed for solder 
sealing, and said to be highly resistant to 
shock. Completely dehydrated, instru- 
ments are filled with dry air at sea-level 
pressure. All d.c. ranges. Marion Elec- 
trical Instrument Co., Manchester, N. H. 


Dust Collector 


Reducing the ratio of air volume to filter 
surface area, Tubular Dustex dust collector 
is claimed to collect and retain any type 
of dust or lint. Comes in 3 sizes, all 
portable and self-contained, adaptable to 
requirements of buffing machines. Large 
unit contains 48.8 square feet of filter 
surface area that lessens volume of air 


beta 


drawn through any portion of filter at 
one time, preventing minute particles 
from filtering through. Also diminishes 


—— 


static pressure loss. Filtered air is dige 
charged through large muffler to deaden 
air noise. Collector maintains a static air! 
pressure of more than 4 inches at a velo 
ity of over 5000 1.f.m. Dust Filter Co, 
160 North La Salle St., Chicago. 


Power Booster 


The HP-16 power booster enables the ex 
ecutive to communicate with both office 
and factory without -going through the 
central switchboard. Unit is claimed: cap 

able of delivering minimum of 15 wil 
voice range power, sufficient to cover the ® 
average paging system requirements. More 
than one booster can be used where greater 7 
power levels are necessary. Pressing one of § 


the buttons marked “power” throws booster § 
into action, and the voice goes out into the 
factory, penetrating high noise levels. How 
ever, when the answer is received from 
the outlying station, it comes through at} 
regular office volume. Talk-A-Phone Mfg. 
Co., 1512 South Pulaski Road, Chicago § 


Pipe Tape 


Pliable cork-filled tape, called No Drip, i 
claimed to form a sealed jacket and im- 
mediately stop damaging drip from cold § 
water pipes. Covers fittings, valves, and § 
other parts. No tools or experience are § 
needed to apply the tape. Suitable for = 
pipes 1 inch in diameter, or smaller. Re 
quires no maintenance and lasts indef 
nitely, according to manufacturer. Tape is 
brown in color, but can be painted. J. W. 
Mortell Co., Kankakee, III. 


Hard-Facing Metal 


Non-ferrous hard-facing metal, called Fan- 
weld, is suitable for acetylene torch Le 
cation to steel. Contains tantalum-colum- ¥ 
bium carbide that is said to impart” 
a self-lubricating action, minimizing/ 
destructive effects of friction even at 
elevated temperatures. According to mat- 4] 
ufacturer, Fanweld wets steel surfaces 
readily without use of flux, flowing 
smoothly and evenly; surfaces as thin 4s 
0.010 inch can be applied with a fusion® 
layer as thin as 0.0005 inch. No hardening | 
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ARE YOU WELDING STAINLESS STEEL? 


nere's Hew Ligh On THE SUBJECT 


This book can save you time and 
avoid spoilage of vital alloys, both 
more than ever essential to the war 
program today. Describes and il- 
ustrates equipment, procedures, 
Precautions. Request copies on 
your company letterhead, please. 


ADDRESS DEPT. FM-33 
VOLUME 103, NUMBER 5 


MAY, 1945 


UCCESSFUL stainless steel 

welding, as many a shop has 
found out the hard way, puts a 
premium not‘only on knowing 
what to do, but also what to avoid 
doing—and why. 

That is because the problem, 
first of all, is a double one as com- 
pared to ordinary carbon steel 
welding, since it calls for main- 
taining the corrosion resistance of 
the parent metal across the weld 
area, as well as its strength. Further- 
more, although stainless steel welds 
easily, the various members of the 
stainless family differ considerably 
from carbon steel—and even from 
each other—in the physical and 
chemical phenomena they exhibit 
during the welding process. 

Information, clear and complete, 
is the basic answer. We've supplied 
it in a new 64-page, full-color book- 
let, “Welding Stainless Steels,”” cov- 


ering all the commonly-used hand 
or machine methods of welding 
Allegheny Metal. Employing a new 
idea in graphic illustration, this 
book is, we believe, the most com- 
plete and understandable coverage 
of the subject yet published—a 
welding’ shop “bible” purposely 
made so clear and simple that it is 
also- ideal for student training. 
© Write for your copy (see at left). 


Allegheny Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 





or heat-treating operations né 

Made in -¥ and 4-in. diameter rodgi 
14-in. lengths. Fansteel Metallurgy 
Corp., North Chicago, Tl. ; 


Circuit Tester 


wires to ground, and check. the continuil : 
of circuits with audible positive answers 


4 





WEATHER-BUREAU 
PARATROOPERS! 


claimed to determine visually the polarity 
of wires. Test current of 500 volts d.c. is 
provided by hand-cranked generator that 


If a package straight from the heavens lands in your 
yard ...it will probably be a “radiosonde”. . . scientific 
aerial radio transmitter and recorder ... balloon-borne 
many miles into the stratosphere... broadcasting 
basic weather information... until, its mission fulfilled, 
it is parachute-borne safely to earth. Complete instruc- 
tions will be found on the package for its return ... 80 
that it may be sent aloft again and again. 

BOSTITCHING plays a partin insuring the safe landing 
and the re-use of this modern miracle ... an outstand- 
ing example of the Weather Bureau’s engineering in- 
genuity and salvaging economy. 

This use illustrates a simple, frequent Bostitch appli- 
cation. Whenever you think of fastening... metal, 
wood, plastics, paper, cloth, leather, rubber... in any 
combination ... remember that in thousands of war- 
time and peacetime applications BOSTITCH fastens it 
better and faster with wire. 

Bostitch field men the world over... specializing ex- 
clusively in stapling ... backed by forty years’ stapling 
experience ... will be glad to discuss with you how 
Bostitch machines, when available, can help you get 
the best fastening results. 


Bostitch (Boston Wire Stitcher Company) 72 Blackmore St., 
East Greenwich, R. I. (or Bostitch-Canada, Ltd., Montreal). 


develops uniform voltage regardless of 
cranking speed. Connecticut Telephone & 
Electric Div. of Great American Indus- 
tries, Inc., Meriden, Conn. 


Damper Quadrant 


Damper quadrant, in a pattern for light 
industry, comes in }- and §-in. sizes. De 
vice is plated with rust-resisting cadmium. 
Features claimed are—ease of installation, 


dependability of operation, and ruggedness 
of construction. Western Air Devices, Inc., 
1349 East Vernon Ave., Los Angeles, 


Bostitch Staples in most sizes Calif. 


are now available. 
BOSTITCH Face Shield 


Type V-1 face shield is claimed to offer 
eon ht. comfort and protection for = " 
feedjews } O/H) , : and forehead in light-duty operations, suc 
ca a, ad Wie as _ welding, light grinding, and wood: | 
working. Fits over correction spectacles 
ALL TYPES OF STAPLES APPLIED BY MACHINES and extends well back along the sides of 
ees FOR AP the face. Light in weight, the Protecto- 
Shield has adjustable headband; front 
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And here’s how you make real savings when you use Master 
Gearhead Motors. Both the motor and gear reduction are built 
as an integral construction, so you have only one unit to order and 
handle. You reduce to one third or one quarter your own time for 
selecting the right equipment, and the time and expense in your 
purchasing, receiving, and invoicing departments. You save 
greatly in handling and mounting time. Today time is more than 
money ... it’s manpower! : 

But one of the most important savings is usually overlooked. 
When you buy a gearhead motor, of say 2 horsepower size, both 
the motor and gear reduction are designed for 2 horsepower load. 
However, when other types of speed reduction equipment are 
used, too often you must purchase oversize speed reducing parts 
that will transmit possibly as high as 5 horsepower, because 
intermediate sizes are not made. 

Yes a penny saved is better than a penny earned ... it’s bonus 
money. And speaking of bonuses, you get a real one in the wide 
flexibility of gearhead motors made by Master. Motors in ony 
size from 100 down to 1/10 horsepower in all cycles, phases, and 
frequencies ...in open, splash-proof, fan-cooled, and explosion 
. . for every 


proof types .. . with Speedrangers and Unibrakes . 


type mounting ... and over a gear reduction range up to 432 
to 1. Any combination of these can be built easily into a compact 
power package that will add greatly to the economy, appear- 
ance, convenience, and safety of your motor driven equipment. 

Investigate what a really remarkable job Master gearhead 
motors can do for you both in your plant and on your products. 


THE MASTER ELECTRIC COMPANY ® DAYTON 1, OHIO 


eeeceeanncnaccssicncaeea™ 





10 HP 37 RPM 
explosion-proof . 

gearhead motor on 

magnetic separator 

for removing tramp 


iron from coal. 








penny 
saved 
isa 

penny 


earned 











DETECTO 
ENDS 


GUESSWORK 
IN WEIGHING 


Ores aig-bacMes deb bal-t ai 
scales into 
Precision 
Equipment 


DETECTO-GRAM 
UNIVERSAL 
HEAD No. 1800 


a ae j 


Eliminate overweight and underweight in your weighing 
operations. Convert one beam scale—or a battery of them 
—in a few minutes —to accurate, time saving, money saving, 
weighing equipment. End time losses waiting for a beam 
to come to rest at about correct weight. This head magni- 
fies the balance 912 times— shows up the tiniest fraction of 
weight discrepancy. The indicator stops instantly at correct 
weight. 

Try one Detecto-Gram Head. Let a Detecto Scale engi- 
neer show you how much it does to speed work, save money 
and manpower and end “just-about-right” weighing. 


ae Send for Complete Catalog + 25 
DETECTO- SCALES - Inc. 


ONE MAIN STREET © BROOKLYN 1, WN. Y 


AAS ENGINEERS N 


cushioning with replaceable leather sweat. 
band; back cushioning with pliable plastic 
tube; lightweight brow guard; and com 
bination friction swivel and guard. Shield 
is transparent Lumarith, a po of Cel 
anese Plastics Corp. Willson Products 
Inc., Reading, Pa. 


Printer-Developer 


Simple, economical, and efficient p 
and developing facilities for black 

white prints in medium quantities are said 
to be provided by Model 41 that combines 
individual printing and developing units 
in a steel cabinet. Unit has printing speed 


range up to 6 feet per minute, printing 
either roll stock or cut sheets, with print 
ing width of 46 inches. Light source 8 
2000-watt glass mercury vapor lamp m & 
6-in. diameter cylinder, supplying uniform 
distribution of light. Unit can be 
moved to, and operated in, any desired 
location. No plumbing connections af 
ne . Charles Bruning Co., 
4754 Montrose Ave., Chicago 41. 


Vacuum Indicator 


Tru-Vac Model 18 is a vacuum indicator 


for products requiring continuous or 00th 
sional readings during processing. Operate 
directly from 110- to 120-volt a.c. lines. 
Gage is claimed to be scaled to read pre 
sures of a vacuum system from 0.25 to 250 
microns, and to be accurate to plus % 
minus 2 percent throughout the scale, 
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SQUIRRE: CACE 


SPEEDRANGERS 


Variable speed operation offers tremendous advantages on 





many applications. The Master Speedranger provides this 
infinitely variable speed in a compact, all-metal, mechani- 
cal variable speed unit of proven reliability. 

ALL-METAL The all-metal construction of the Speedranger 
insures much longer trouk!e-free service than units in which 
less durable materials are used. 

COMPACT DESIGN The integral construction of the Speed- / 
ranger makes it very easy to use ... only one unit to mount | 
...SQVeS space, saves time, saves money. 
EXTREME FLEXIBILITY  Speedrangers con be supplied | 
for single phase, polyphase, or direct current operation. | 
They can be furnished also with integrally built gear reduc- 

tion units and electric brakes .. . in enclosed, splash proof, | 
fan cooled or explosion proof construction and for a wide 

variety of mounting arrangements. No other variable speed 

unit on the market has such flexibility and compactness. 

HORSEPOWER Now available in sizes 3 H.P. and smaller. : 
SPEED RANGES Up to 9:1 available. (15:1 in some sizes.) ! 
THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO | 
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UNSKILLED LABOR 
ADDS NOTHING TO 
A PRODUCT EXCEPT 

OST 


CLARK Gas Powered 
FORK TRUCK 


CLARK TRUCTRACTOR 


BATTLE CREEK, MICHIGAN, U.S.A. 


eT UT a 


Products of CLARK © TRANSMISSIONS ¢ ELECTRIC STEEL CASTINGS 
AXLES FOR TRUCKS AND BUSES ¢ AXLE HOUSINGS © BLIND RIVETS 


INDUSTRIAL TRUCKS AND TRACTORS e HIGH-SPEED DRILLS AND REAMERS | 


METAL SPOKE WHEELS e GEARS AND FORGINGS © RAILWAY TRUCKS 


. 


with constant voltage input. Engineered ao 
the Pitani’ principle, unjt is unaffected byy 
changes in barometric ptessure, accords: 


to the manufacturer. Adjustment may he! 


made to provide line voltage fluctuation, 
Continental Electric Co., Geneva, Mil. 4 


Combination Starter 


Type LZS-HR. combination starter, 

use in dusty or Corrosive atmosphered, § 

claimed to provide short circuit protection, 
$ ‘2a 


see, 


Starter has 3-pole, heavy-duty, oil-immersed 
contactor, adjustable magnetic overload te 
lays in each line of 3-phase circuit, and 
disconnect switch with externally operated 
handle. Starter is rated at 50 hp., 220 volts, 
and 100 hp. at 440-550 volts. Electric 
Controller & Mfg. Co., Cleveland. 


Pipe Joint Compound 


Pipetite-Stik is a pipe joint compound i 
easy-to-use stick form, Three or fow 
strokes of stick across pipe threads spread 
and fill threads whén turned. Advantages 
claimed for COmpotund are that it is ut 
affected by air, water, steam, acid, gas, of 
brine; lubricates and seals pipe joimt 
threads, nuts, bolts, gaskets, turnbuckles 
prevents rusting; and that joints are easily 
taken apart months, and years, after ap 


plying. Also that it withstands vibration) 
temperature changes, deflection, pressul > 


increases thread life; contracts or 
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(an You Give Us a Tougher 
UPSET Job Than This? 





Terminal Stud for Signal Bond 
i forged (Upset) by National. 


Hammer Man Driving Bond in Rail 
for Lifetime Service. 





Here’s a piece of metal that really takes a beating. It’s the 
terminal stud for Ohio Brass Company’s Hammerhead Signal 
Bond. It must withstand first a severe assembly operation in the 
plant, then a lusty blow on the head when it’s driven into the 
rail, and finally, the constant vibration throughout the lifetime 
of the rail as the trains thunder over it. 
When production needs for this stud could not be met by 
hot forging, Ohio Brass put it up to National Screw. It was a Send for a copy of the 
very difficult part to upset, particularly with the necessity of ‘Savings’ booklet— 
procuring perfect grain flow and tempering to prevent diffi- "ef diagrammatic 
gta : stories of time and 
culties in final assembly and reforming. We worked out a money saved by 
method of upsetting from round wire, solving the problem of “‘National’’ methods. 
securing volume while at the same time reducing the cost. 
Few upsetting jobs are as tough as this one, but we cite it to 
show you what unusual things can be done where unusual 
experience, ingenuity and facilities are at your service. 
Have you seen our “Savings” book- 
let? If not, please write for a copy. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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with .the pipe, and contains .noJead’y —— 
other injurious ingredients. Lake ‘Chemigj 
Co., 607 North Western Ave., Chicago'y) 


Face Shields 


Models “AO* F-100, F-200, -F-300, ang 
F-400 face shields are said to provid 
light-duty protection on metal sawing, agij 
handling, buffing, sanding, and light grind. 
ing operations. Three kinds of button, 
windows for the shields are available 





a 


| Y ou'te on the Right Track 


with the 


TURNER SYSTEM 
OF MATERIALS HANDLING 


There is.no other one “System” of —~ clear cellulose acetate for general purposes toget g 
Materials Handling which is so uni- — 24 mesh screen for heat protection; and 
Sasnily standardised, so, periectly co fiber with filter glass window for welding | What \ 


sd and scarfing. Shields are light, comfortable, | 
ordinated as the “TURNER SYSTEM. and sturdily made. Can be wor without the pla 
It is based on the principle of the 


discomfort over prescription glasses. All | compo! 
perfect square and provides for ex- parts are interchangeable. Shields have 
pansion in almost every direction. adjustable elastic headband, button-on | Someo 
Resulting savings in time, labor and as en = ap rey vert to 
that holds the device firmly on the head, 
>” » Plain May be instantly thrown - when not in | others’ 
- 60 Days Free Trial use, and are held securely in position by 
friction joints. The F-200 has standard 
_ — a oo spark ‘Suter: the F-300 has fiber back Dec 
or obligation (except trans- headband; and the F-400 has, in addition, | The ac 
portation charges) to any 
responsible manufacturer, 
a reasonable quantity of 


a full spark or head deflector. American | » 
Optical Co., Southbridge, Mass. lighted 

Turner units for 60 days 

free trial. 























Packing 


Packing, known as Palmetto Square Flax In the 
Packing, is made by a process said to keep | form | 
it soft and pliable for long periods. Each 
strand of the flax roving is thoroughly | More: 
lubricated before the strands are processed the “ 
into packing. Available in two types—the " 
regular tallow-impregnated packing, and a 
graphite-coated type, sometimes referred 
to a waterproof hydraulic flax. Packing is 
plaited in square form, and is made in 2 






Shop Box Racks mounted on TURNER Transport. wide range of sizes. Greene, Tweed & Co. 
Entire unit easily moved with Jimmy. Bronx Blvd. at 238th St., New York 66. 
Write for Free Book 
If you will write for Cutting Tool 
it on your letterhead 
mo Prseee bee — - Melting’a steel alloy in indirect arc rocking 
“9 sg Soa a ton electric furnace, superheating to well above 
TURNER SYSTEM OF 3000 deg. F. and casting in molds of the 
MATERIALS HAN- approximate tool size is method used im 
ae ee ae producing Powersteel tool bits for specific 
scribes the complete ie otataaell © rm 
plan and shows prac- types of work. Process is claimed to ¢) 
Wheeling Shop Box stacked with heavily tical units available. the metal a preferred grain and carbide 
loaded boxes, easily transported. particle size at the time of casting. Results 


FACTORY SERVICE COMPANY] | tiny ocean tors lene tim 


4605 N. TWENTY-FIRST STREET MILWAUKEE 9, WISCONSIN and that can be resharpened and used & | —— 
long as tool can be held in holder. Nime | ——= 
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How to Make 
Sixty Million Jobs 


Here’s ONE way.. .. Come peace and America 
will have a big promise to keep. Sixty million jobs! 
Jobs for the men and women returning from the 
fighting fronts . . . and new jobs for the men and 
women who have worked the machines on our pro- 
duction front. 


Countless communities of America will feel the pinch 
as cut-backs come and peacetime production begins 
to get going. 

What will happen in those communities surrounding 
the plants, large and small, that have been making 
component parts for major war equipment? 


Some of them, of course, have plants that will re-con- 
vert to former peacetime products. But what of the 
others? 


Decentralization through Sub-Contracting 


The advantages of sub-contracting have been spot- 
lighted by the war. It was the widespread use of 
sub-contracting that enabled America to produce as 
much and as quickly. 


In the reconversion period, sub-contracting can per- 
form like miracles in speed and quantity. 


More important . . . it can help provide the answer to 
the “sixty million job” question. Decentralization of 
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CONTINUE BUYING WAR BONDS 
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peacetime production can keep America’s workers 
where they are (for many an American family has 
taken root in a new community.) 


America Re-Discovers an OLD Technique 


For most of America’s industrial plants ‘working for 
the other fellow” was a new experience. They had 
been making only their own products. Sub-contract- 
ing for someone else was foreign to their experience. 
But the early epidemic of high-rejects, delivery fail- 
ures and such, have by and large given way to better 
integration. Today industry is functioning together. 


For Lewyt it was an old experience. We had been at it 
for over fifty years, making things “for the other 
fellow’’. It was logical that our rejects would be low, 
our integration smoother right at the start. 


Yes, we feel that the principle of sub-contracting has 
been re-affirmed by the war—and that its carry-over 
into peacetime production will help to provide those 
sixty million jobs . . . sooner. 


* * * 


Write on your business stationery for 48-page book, 
“Let Lewyt Do It’’—the story of the Lewyt organization 
in pictures. Lewyt Corporation, 60 Broadway, Brooklyn 
11, N. Y. 





A CONTRACT MANUFACTURER —EXPERTLY STAFFED TO PRODUCE COMPLETE ELECTRONIC AND MECHAN- 
ICAL ASSEMBLIES, COMPONENT PARTS AND SUB-ASSEMBLIES, TO THE MOST EXACTING REQUIREMENTS 
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What's back of the 
lowest bid? i 


It’s easier to ask — and answer — this question before putting out 
for bids. Because once the bids are in yon may find your choice 
limited. 

You know how difficult it is to write specifications that cover 
every possible contingency. For instance, it may turn out that you 
could use... 

1] Engineering Service to work out functional design and material 

in terms of greater mass production ... 

2 Production Facilities to meet unforeseen requirements covering 
strength ... accuracy ... finish ... while keeping delivery 
and cost in line with your needs. 

3 Manufacturing Stability—the sound reputation of a supplier 

that justifies your choice of source for vital parts. 
_ P3 






facilities insure 


your ultimate satisfaction with your pre- 
cision parts. And the bid may not be out of 
line! This bulletin is published in Sweet’s 
File-4m10 for Product Designers. If you prefer that we send 
you a copy, please request it on your letterhead. 


THE CORBIN SCREW CORPORATION 


The American Hardware Corporation, Successor 
NEW BRITAIN CONNECTICUT 


See Sweet's Product Design 
Catalog, outline of Corbin 
Products and Facilities 


Precision Fonte 
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standard sizes of square bits and five sig 
of rectagular bits. Crobalt, Inc., 13% 
North Main St., Ann Arbor, Mich. 


Convertible Arm Saw 


Multiplex-30A radial arm saw is claimed 
to cut any miter, right or left, up to 9 
degrees. Arm along which the saw través 
pivots right or left, and arm mount 
also moves backward and forward. in th 





rigid overarm, approximating moyeafient 
of the human arm, and permitting placing 
the saw in many positions. Saw is suitable 
for cutting 1- and 2-in lumber. Light 
enough to be transported easily from job 
to job. Machine Tool Div., Red Star 
Products, 3455 Vega Ave., Cleveland 13. 


Pressure Blowers 


Centrifugal blower unit, known 4s i 
CB, has capacity range from 200 to 5 

c.f.m., and pressure range from 3 to 2 
p.s.i., according to manufacturer. Type 
centrifugal compressor unit is said to range 
in capacity from 4000 to 75,000 cfm, 
at pressures up to 4 p.s.i. Blowers ate 
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Boss Faye 
“NOW | 
CAN RELAX” 


GARLOCK 117 globe and angle valve stem 
packing is equally effective against high pressure 
steam, hot or cold water, or oil. Furnished either 
braided or twisted in all sizes from 75” to 34”. 
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With Garuock Packings, Gaskets 

and Kiozure Oil Seals installed 
throughout the plant, the boss can relax. Frequent 
shut-downs for repacking, etc., are avoided .. . pro- 
duction zooms along without interruption . . . orders 
are filled ... and everybody’s happy. Standardize on 
GaRLock for dependability and long service. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 





suitable for handling air for oj] or 

furnaces; high «pressure _ installations * 
glass, steel, and chemical plantg "Wy 4 
exhausters and line boosters; for stale fe 
water blowoff problems, and other us, 
Buffalo Forge Co., Buffalo, N.Y) 


Safety Cap 


Made of dark blite cotton netting, safer 
cap for women protects the hair-do and g 
the same time givés the wearer a jaunhy 
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look. Cool for summer wear, because the 
mesh work allows free passage of air to 
the scalp. Visors are said to be fire re 
sistant. Cap is washable. Brewster Hat Co., 
Inc., 411 Fifth Ave., New York. 
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Cartridge Fuse 


Non-renewable cartridge -fuse incorporates 

a grid link that is claimed to replace four 

single links, with only two solder connec- 

tions to the blades necessary instead of 

eight, to reduce possibility of loose con- 
ww 


tacts, and to increase heat distribution. 
By employing a metal crossbar to position 
the link and blade, they can be anchored 
into the complete assembly by a_stud 
riveted through the ferrule and casing into 
the crossbar. Royal Electric Co., Inc., 
Pawtucket, R. I. 


Flexible Shaft Angle Drills 


Line of flexible shaft angle drills includes 
both 18- and 30-in. flexible shafts coupled 
to 45-, 90- or 360-deg. angle drills. Flexible 
shafts can be supplied for other angle 
drills, or with threaded spindle for dirett 
use without angle drill. Shaft has piano 
wire stress-relieved core encased in oib 
resistant rubber, and is fitted with oil-less 
type bronze bearings. Drill -heads are said 
to be precision made to close standards, 
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PRECISION BRONZE BARS 
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4 REASONS 
POWER PLANTS SPECIFY 


SCHAMA 


AIR COMPRESSORS 


1 100 PER CENT WATERCOOLED 





2] COMPACT—LIGHTWEIGHT 
3] MECHANICAL INTAKE VALVE 


4) FORCED FEED LUBRICATION 


here are matty compressed air yobs to be done by Power 

Plants, anu .oto this versatile picture fits the Schramm Air 
Compressor. Its features enable compressed air jobs to be done 
quickly —easily—economically! 

Illustrated here is a stationary unit, one of many types of 
Schramm Compressors. They are designed for heavy duty, 
continuous service, with minimum attention. 

Schramms are built in sizes ranging from 20 to 600 cu. ft. 
displacement in every type of mounting 
and assembly. Start your compressor 

planning by writing for 
detailed literature and 
features of Schramm Com- 
pressors, both stationary 
and portable. 





\s 


_ }:tion’ generators. Equipped with a stand- 


me 
with heavy,duty bevel gears and non-fric. 
tion ball and needle bearings. Zephyr Man- 
ufacturing Co., ‘Inglewood, Calif. 


Induction Heating Work 
Table 


, -position, general-purpose work table 
ignéd -for use with Thermonic induc. 


ard ermonic output transformer, so 
soonest as to effect interchangeability 

one type of transformer to another, 
table can be used, according to manufac- 
turer, for any application of induction 


heating. The table bench includes a sink 
with removable transite cover, for use im 
spray quenching operations. Water piping 
provisions for spray quenching are incorpo- 
rated in the table, together with a solenoid- 
operated valve and a quench flow regulator 
for controlling the timing and volume of 
the quench. Start and stop control but 
tons are mounted on the front of the 
table, together with —_ light indicators. 
Induction Heating Corp., 389 Lafayette 
St., New York 3. 


Latch for Safety Hooks 


Latch for safety hooks is said to give 80 
percent of the full throat opening, and to 
decrease the possibility of overloading and 
overcrowding in general hoisting and ma 
terials handling. The wide throat opening 
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WHY DIDN’T I WAKE UP? 





I CAN HAVE FULL PROTECTION 


for my motors and motor-circuit equipment, and the fullest flexibility in their 
performance, by using THERM-A-TRIPS. THERM-A-TRIPS allow motors to 
start and run on normal overloads. They safeguard at all times against excessive 
overloads and short circuits. They are positive in their operation. They occupy. 


a small space.. They require no attention. They are inexpensive. And with 
THERM-A-TRIPS, no other overload protection is needed. 





THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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REX-TUBE 


op choice for tough jobs! 


@ Put REX-TUBE type RT-15 on your tough, 
hard-to-handle connection problems. Then watch 
what happens when this rugged, high-quality 
flexible metal hose takes charge of the heavy- 
duty assignments! You can forget all about fre- 
quent replacements—costly delays. For RT-15 is 
famous for its ability to take punishment; to keep 
right on outperforming and outlasting many 
other types of hose under the roughest usage 
you can give it. 

There are ample reasons why production men 
choose REX-TUBE type RT-15ewhen it comes 
to taking hard knocks. Illustrated below are just 
a few of RT-15’s many outstanding features. 
Write us today and ask for Booklet E-144. 
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Al HOSE Cofronation 


MAYWOOD, ILLINOIS 
Plants: Maywood and Elgin, Ill. 

















open, straddles neck of the hook. The 
load to be hoisted is easily slipped into 
the hook but cannot be removed until 
operator’s fingers release the latch, pre. 
venting risk of dropping loads and en- 
dangering bystanders. If hook is over- 
crowded, the latch will not snap into 
place. If the hook spreads because of 
excess loading, latch pops up as a warning 
signal. The Thomas Laughlin Co., Port- 
land, Me. 


Steel Storage Bin 


All-steel bin for handling small a is 
announced. Corner plates allow for con- 
venient stacking and storage. Four-way 
entrance permits pick-up from any side. 
May be handled with hand or power lift 
truck, or fork truck and tiered with port- 





able elevators or high lift truck. Made 
of heavy steel plate with corner reinforce- 
ments and legs of angle iron. Palmer- 
Shile Co., 7110 W. Jefferson Ave., 
Detroit 17. 


Fluroescent Unit 


Industrial fluorescent unit for illuminating 
areas where long, continuous lines are to 
be used, as over benches where precision 
work is done, can also be used as an ¢x- 
posed troffer in certain installations. Avail- 
able with or without louvers. Louvers are 
of all-steel construction, and provide 25- 
deg. crosswise, and 15-deg. lengthwise 
shielding, are supported at 4 points, and 
may be swung down for maintenance. 
Units can be hung individually or in 
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trai 


BUILT FOR THE 





This is a caster especially designed for the abuse of power-pulled 
trailer truck service. At every vital point, there is extra strength, 
to give longer, trouble-free life. 


Note these strong points. 54” diam. balls rolling in machined 
raceways, On a 614” diam. ball race, with Timken roller thrust 
bearing. Heavy gauge steel plate in frame and top plate. Heavy~ 
duty semi-steel or iron core rubber-tread roller-bearing wheels. 
Alemite pressure lubrication. 3” swivel offset. 


These Bassick Trailer Casters are offered in 8”, 10” and 12" sizes, 
with either standard or “‘Floating-Hub*’ (shock-absorbing sprung 
wheel) construction. Swivel or rigid type. 


And for any caster requirement — small or large —look to Bassick 
for: 1, The exact type and size to fit your requirements, for 
Bassick makes the world’s most complete line. 2, Special Bassick 
features that improve handling, reduce maintenance, lengthen 
life of casters, portable equipment and floors. 


For bulletins on any caster type, write now to THE BASSICK 
COMPANY, Bridgeport 2, Connecticut. Division of Stewart- 
Warner Corporation. Canadian Division: Stewart-Warner-Alemite 
Corporation, Ltd., Belleville, Ontario. 
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You save a lot of labor 
And speed production faster 


When anything you want to move 
Is on a Bassich Caster. 





MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS & MEADE STS., PITTSBURGH 8, PA. 


Preferred throughout industry, M.S.A. Industrial 
Gas.Masks with the All-Vision Facepiece provide 
comfortable, dependable protection for the worker 
against scores of individual gases, or combinations 
of gas, smokes, vapors and dusts. With the M.S.A. 
“GM” series of interchangeable, replaceable can- 
isters, it is necessary only to select the type designed 
to protect against your particular gaseous hazards— 
the easy wearing comfort and superior design 


features of these famous Masks are inherent service 


advantages, evident on every protection assignment. 


IN CANADA 


MINE SAFETY APPLIANCES COMPANY OF CANADA LIMITED 


ae) 


INTO, MON EAL CALGARY, VANCOUVER, NEW GLASGOW, & 
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continuous lines by means of chain, gop. 
duit, or cable. Can be wired for 
switch. _Wired for 110-125 volts ac, fe 
ean be furnished for 220-250 volts. Curtis 
Lighting, Int., 6135 West 65th St, 
Chicago 38. 


Faucet Repair Device 


No-Krode is patented compression-type 
weplacement “unit for~ repairing leakin 
faucets. Consists of bronze spring, Buna § 
washer, and glass ball: Adaptable to stand. 
ard faucets, and. is said. to provide lasting 
leak-proof repair. Installation requires less 
than 5 minutes. . Spring. performs two 
‘functions—acts as a cage for the glass ball, 
and its tension presses the washer against 
faucet seat constantly. A compression-type 
unit, it is claimed to cause no friction Wear 
on washer, since it never rotates. Superior 
Valve Manufacturing Co., 1468 West 9th 
St., Cleveland 13. 


Safety Splice 


Acco-Loc method for splicing wire rope 
into slings or various assemblies a 
a neat and compact splice that is flexi 

clear to the terminal, and develops 100 
percent of the rope’s strength, the maker 


ee oom 
. 











says. The safety splice does not distort rope 
structure, and so maintains equalization of 
stresses in all strands. Also, applies the load 
stress in direct line with the pull of the 
load, and has no seizings to loosen. Can be 
used with standard Ettings hook, ring, 
shackle, or thimble—and when the sling 
or assembly is retired such fittings can be 
salvaged and re-used. At present the splice 
can be applied only at the factory. Amet- 
ican Chain & Cable Co., Inc., Bridgeport, 
Conn. 


Axial Flow Fans 


Type “B” axial flow fans, for general 
ventilating and air conditioning service, 
are announced. Welded steel wheel is 
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to Specify Blackhawk Socket Wrenches 
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AWK MFG. CO. 


1, Wis. 


BLACKHAWK | 
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used, with large hub and varying blade 
pitch, to give uniform air flow over enti: 
blade. Large hub prevents re-entry loggegy 
Housings are heavy-gage welded steel; rigid! 
motor supports permit use of standard 
motors. Fans are made in belted or direghe 
connected models, in capacities up to. 
45,750 c.f.m., and pressures ranging up ty 
14-in. static. Belted models are vane-aypl) 
only, with stationary directional _ yaney 
direct-connected.. © Buffalo - Forge ‘Cg, 
Buffalo, N. Y. 


Steel Lighting Fixture 


All-steel _Louverlite provides a fixture for 
‘lighting drafting rooms, offices, and faam 


tories. Each model is made for a specific 
lighting situation. Reflectors direct a*fullj 
flood of light downward, permitting a 
small indirect component to light the 
ceiling area. Steel hinged eggcrate louvers 
made in two sections, give access to 
lamps. Starters are handy to reach, : 
wiring runs along a special steel chann 
simplifying maintenance. A. L. SmifB 
Iron Co., Chelsea, Mass. 


@ Save Money. 
Floors, Equipment 
Flalo Ml Mlail-m oh MUTT ale 
DARNELL Casters 


and Wheels... Al- 


d 
ways dependable, Cooler for Machine Tools 


Hermetically sealed packaged cooling units 
F 2 | > E are said to control the variables caused by 
Manual coolants and cutting oils, produce uniform 
FORTHE temperature condition, and step up pio 
duction rate and quality. Advantages 

Asking claimed by manufacturer are—minimum 
machine adjustment, accurate location and 
tolerances, cool workpieces, control of oil 
viscosity and runouts, reduction in water 
consumption, and long tool life. Com- 
pact and self-contained, the system 1s 
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A SAVING AT 
EVERYTURN i mo 
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DARNELL CORP. LTD. 60 WALKER ST. NEW YORK I13,.NY 
LONG BEACH 4 CALIFORNIA 36 N CLINTON CHICAGO 6 ILL 
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INVESTIGATE 


**600” ALLOY 


Bronze applications, and at a substantial reduction in 
cost. “600” ALLOY weighs about 8% less than Phosphor 
Bronze and carries a lower base price. 


In addition to bearing qualities, this alloy has excel- 
lent physical properties, corrosion resistance, ability to 
operate witb scant lubrication and withstands abrasives 


better th t beari lloys. The high st th of 
IT CONTAINS NO TIN 660° ALoy'is often token advantage of because iti 


Preference Order M-43 prohibits the use of more than 2% 
of tin for many types of products. Wrought or Cast Bronzes 
needed for bearing or wearing surfaces require 5% or 
more of tin. “600” ALLOY contains no tin, but fulfills the 
same services. Its use, therefore ... for many applications, 
nullifies any hardship which might result because of this 
limitation. 


Bearings of “600” ALLOY, Gears, Pinions, Bushings, Spindles, 
and many other parts, have successfully replaced Phosphor 


possible to manufacture in one piece, a unit requiring 
the combined properties of two or more ordinary alloys. 


“600” ALLOY is a FORGEABLE Bearing Metal which has a 
density and homogenity of structure, while Phosphor Bronze 
has a tendency towards porosity. “600"ALLOY will outwear 
stainless steels, nitrided steels and bronzes when operating 
in liquids containing abrasive materials such as grit or sand. 


Samples of “600” ALLOY are available for test purposes. 
Write us if you have a bearing problem. “600“ ALLOY may 
be the very solution. 


MUELLER BRASS CO. 


PORT HURON,MICHIGAN 
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FLEXIBILITY is one of the outstanding features 
of DRACCO Pneumatic Conveyors.’ They can 
be installed in old or new plants. The lines 
are carried over or under railroad tracks or 
streets — from one building to another and in 
some cases several hundred feet long. Mate- 
rials are moved up many stories as indicated 
in illustration. If you move chemicals, grains 
or granular materials reduce handling costs to 
the MINIMUM with DRACCO Pneumatic Con- 
veyors. DRACCO Engineers have over 30 


years experience, why not consult them? 
For Further laformation Write 


DRACCO CORPORATION 


4091 E. 116th St., Cleveland 5, Ohio New York Office: 130 W. 42nd St. 
DUST CONTROL EQUIPMENT 


automatic and simple to o 
adjustable to suit the individeal aul > 
Airtemp Div. of Chrysler Corp., 


Collapsible Portable 


Portable screen unit consists of rustps 
fully collapsible steel frame, with sprimp 
to hold screen smooth and flat, sug 


on legs that raise screen up to 5 feet above 
ground. Ranges in size from 7x9 to 1x4 
feet. Fold-Pak screen fabric can be folded 
and is washabie. When dismantled, unit 
fits into carrying case. Radiant Manufae 
turing Corp., 1140 West Superior St, 
Chicago 22. 


Transparent Safety Guards 


Kleervu safety guards are said to combine 
worker protection with unobstructed vis- 
bility. They are transparent, allowing ful 
view of the machine and work without 


hindering operation. Offer protection from 
sparks, metallic particles, splashing liquids, 
and similar hazards. Made of heavy-gage 
plastic, with high resiliency, and can be 
sawed or drilled easily, as well as molded 
into different shapes or contours. Wright 
Austin Co., 301 West Woodbridge St, 
Detroit 26. 


Automatic Stoker 


Streamlined automatic stoker has gray cast 
iron cover to protect machinery, belts, a 

moving parts from coal dust and ditt 
Features oil-less bearings, self-aligned balk 
bearings, water cooling, and proper pump. 
Unit is said to burn fuel of almost aay 
type, from highest quality coal to lignite, 





Ta remarkable thing about filing stainless steel is that there is a 
file that is able to stand up at all against this hard, tough metal. 


But Nicholson has done it — with a distinctive file-tooth design. 
This feature and great care in hardening give Nicholson Files for 
Stainless Steel special virtues for long-lasting efficiency despite the 
abrasive action of the hard chromium and nickel content they 
encounter. 


Only light pressure is required to enable Nicholson Files for 
Stainless Steel to take hold, yet leave a good finish. Available, 
through your mill-supply house, in the same shapes, sizes and cuts 
as regular purpose files. Be sure your orders for these files specify 
“for Stainless Steel.” 





“FILE FILOSOPHY”—Put this interesting, profusely illustrated 48-page “hand- 
book” on kinds, use and care of files into the hands of your key production, 
tool-shop and purchasing men. We've a limited supply for your judicious 
distribution. FREE. 


NICHOLSON FILE CO. ¢ 27 ACORN STREET, PROVIDENCE 1, RHODE ISLAND 
(In Canada, Port Hope, Ont.) 
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Every day finds new uses for 
Hein-Werner Hydraulic Jacks 


| corn cobs, sawdust, or factory refuse, En 


BIG SQUEEZE-- 


30-ton capacity H-W Hydraulic Jack 
enables one man to close 36” filter press 


in 30 seconds... 


Many tough jobs are made easy 
—at low cost—through the use 
of Hein-Werner HydraulicJacks. 

Applications are almost un- 
limited . . . For example, note 
the use illustrated above. Here 
a H-W Model 30.11A has been 
attached to a 36” filter press. 
Now, the job of closing the 
press can be done in less than 
30 seconds by one man, whereas 
two men required 10 to 20 
minutes with the old method 
of gear and pinion. 

The complete line of H-W 
Jacks includes models ,of 3, 5, 
8, 12, 20, 30 and 50 tons ca- 
pacity ... Great for lifting 
heavy loads, moving ma- 
chinery or materials, press- 
ing bushings, gears, 
pinions,etc ... Ask your in- 
dustrial supply distributor, 
or write us for details. 





Dual Operation of 
Two Speed Pumps is 
an outstanding and 
exclusive feature 
of 30 ton model. 


vi 





HEIN-WERNER MOTOR PARTS CORP. 


WAUKESHA, WISCONSIN _.. . 


tirely automatic, the stoker, in multiple 
units, is capable of delivering 8000 tp 
200,000 pounds of steam per hour, ac 
cording to manufacturer. American Ep 
gineering Co., Philadelphia. 


Oil Absorbing Compound 


Oil-Dri-( All-Purpose) is said to absorb oil 
and grease from oil-covered floors, as well 
as emulsions and water and soluble oil 
solutions, leaving floors in their original 
condition. Suitable for use in industrial 
plafits and other places where slippery 
floors are a hazard. According to the 
manufacturer, compound is non-com- 
bustible, non-acid, non-abrasive, and harm- 
less to hands, face, clothing, and shoes. 
Oil-Dri Company of America, 5036 North 
Ravenswood Ave., Chicago. 


Plastic Hammers 


Artus Red-Hed plastic hammers are said 
to eliminate all risk of marring metal sur- 
faces. It is claimed that handles are se- 
curely pinned to the head, with no chance 


of flying off or becoming loose, that there 
are no Boas to fall out or become loose in 
head; also that hammers are safe to use 
where there are chemical or petroleum 
hazards, because no sparks are created. 
Industrial Products Suppliers, 2 Broadway, 
New York 4. 


Self-Locking Pins 


Standard and _ self-anchoring _vibration- 
proof pins, that are pressed or driven into 
standard drilled holes, have four flutes on 
the surface parallel to the axis whose raised 
edges provide expanded diameter of a few 
(specified) thousandths greater than the 
nominal diameter of the pin. When pit} 
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. .2.A GOOD NAME 
The Phrase FALK IN INDUSTRY 


Possesses Tangible Values For You! 


The individual sale of a product is incidental. The service which that product 
renders is all-important . . . All-important to the buyer, because the con- 
tinued satisfactory performance of that product confirms his judgment in 
purchasing it . . . All-important to the seller, because the satisfaction ren- 
dered the buyer enables the manufacturer to make sale after sale. 


Falk products have been rendering a satisfactory service to industry for 
over 50 years. It is this satisfactory service that has enabled The Falk 
Corporation to continue, and to progress. It has enabled the buyer to 
depend on Falk claims for its products, and to depend on the performance 
to be secured from those products. 


This is what we imply when we say: “Falk . . . a Good Name in Industry.” 
That phrase includes the Falk philosophy of doing business, its policies, its 
research, its engineering skills, its production facilities, its service to industry, 
to its community, and to its employes. All this has given the Falk name a 
tangible value; and this tangible value has been meticulously maintained. 


You who buy Falk products have acclaimed Falk a good name in industry. 
The fact that you were jointly responsible for this good name automatically 
provides you with values that would not otherwise: be available. 


Therefore we say “Falk ... a Good Name in Industry” possesses concrete 
value, and carries the assurance that “it always pays to consult Falk.” 


THE FALK CORPORATION, MILWAUKEE 8 WISCONSIN 


... A GOOD NAME 





ALWAYS PAYS TO CONSULT 


For over fifty year District offices, representatives 
DP sittiinn Musulocturers of or distributors in principal cities. 
Speed Reducers © Motoreducers © Flexible Couplings *° Herrinabone and Single Helical Gears © Heavy Gear Drives 

e Contract Welding and Machine Work 


P ‘ - 
Marine ond Diesel Enaine Gear Drives and Clutches © Steel Castings 








IN INDUSTRY 


is inserted in a drilled hole, raised edges are 
compressed inwardly, providing resilient 
self-locking element that is claimed to hold 


| indefinitely under vibration or shock, 
Driv-Lok Pin Co., 565 West Washington 
Blvd., Chicago 6. 
s ’ Cleanser . 
“ ; Detergent, known as Alconox, is said to 


leave no surface film or streaks, and to 

require no time-consuming toweling or 

wegen | Simple rinsing leaves the sur- 

, hae 1 ” dy ace sparkling clean. Cleansing is based on 
pas physical action in lowering the surface 
tension of foreign matter adhering to the 

surface. Is claimed to have no effect on the 

vessel itself. Standard Scientific Supply 

Corp., 34 West 4th Street, New York 12. 


Portable Test Sets 


Two portable a.c. test sets are claimed to 
supply smooth test voltages from 0 to 


Roustabout saves you time maximum rated voltages—2000 and 6000 
volts. Either set can operate from any 


and money on these and 11¥%volt, 50- or 60-cycle outlet, and both 
many other jobs a 


| Big stuff off and on 
trucks, freight cars 
Moving large 
[' it pays you to have overhead cranes, con- machines 
veyors or factory trucks, you'll find your Handling bales, 
versatile Roustabout Crane highly profitable boxes, drums 
outside their range — for moving, loading, Moving big castings, 
stacking heavy stuff all around your plant. In- moters, railroad and 
stant action where needed — no crews taken marine gear 
from other work. Smooth easy operation— | Leading air transport 
picks up a 7/4 ton machine or sets down a planes 
i 


crate of eggs safely. Built for years of over- Handling tanks, 
pipe, structural steel 


work — ball-bearing boom turntable, gears in 

oil. Hundreds of plants regard their Roust- installing heavy 

abouts as indispensable. Write for the facts | valves and fittings 

about this fast-action wheel or crawler crane. a have capacity of 2000 volt-amperes. Units 
are suitable for testing diesel-electric loco- 


THE HUGHES-KEENAN COMPANY motives larger than 600 hp., as well as for 


; industrial testing applications such as gen 
623 Newman Street, Mansfield, Ohio erators, motors, and motor parts. General 


Electric Co., Schenectady, N. Y. 


Welder’s Helmet 


a Ce ee eS 


By Hughes-Keenan To give welders relief from obnoxious 
= ons fumes, Cesco “Air Flow” welding helmet 

is claimed to reduce fatigue and improve 

worker morale, thereby increasing produc 
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Time-saving material-handling operations be- 
ing performed by battery industrial trucks — 
working 24 hours a day —are enabling all kinds 


ules that seemed “impossible” when set up. 
Keeping work flowing continuously to and from 
machines and assembly lines on time, is a stop- 
and-go job in which battery industrial trucks 
excel because of their superior maneuverability, 
high availability and dependable operation. 
With batteries exchanged two or three times 
a day, the truck is kept continuously supplied 
with power. While one battery is being charged, 
another operates the truck. Except for the few 
minutes needed to change batteries, the truck 
need not stop for servicing the power unit. Its 
electric-motor drives have a minimum of wear- 
ing parts and are inherently simple and trouble- 
free. The truck starts instantly; accelerates 
smoothly; operates quietly; gives off no fumes; 
consumes no power during stops. Not only does 


@ They are durable mechanically; grids, con- 
tainers and other structural parts of the cells are 
of steel; the alkaline electrolyte is a preservative 


of steel. 


@ They withstand temperature extremes; are 
free from freezing hazard; are easily ventilated for 
rapid cooling. 

@ They are simple and easy to maintain. 
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of mills and factories to meet production sched- . 


USE BATTERY TRUCKS For Dependable Material Handling 


-.- ALKALINE BATTERIES 


for Most Trouble-free Power 


it make efficient use of power but the current 
used for battery charging is the lowest-cost 
power available. 

Altogether the battery industrial truck is one 
of the most dependable and most economical 
methods of handling materials—especially 
when powered by Edison Alkaline Batteries. 
With steel cell construction, a solution that is a 
natural preservative of steel, and a foolproof 
principle of operation, they are the most 
durable, longest lived, and most trouble-free of 
all types of batteries. Edison Storage Battery 
Division of Thomas A. Edison, Incorporated, 
West Orange, New Jersey. 


WOT. 


ALKALINE BATTERIES 


In Industrial Trucks, Alkaline Batteries Give You These Important Advantages 
@ They can be charged rapidly; gassing cannot 


dislodge the active materials. 


@ They are foolproof electrically; are not injured 
by short circuiting, reverse charging or similar 


accidents. 


@ They can stand idle indefinitely without injury. 
Merely discharge, short-circuit, and store in a clean, 


dry place. 






























































Fig. 1938 
Steel Gate 


“*MAN-MADE INFERNO!’ 


From this huge electric furnace, 
large quantities of molten steel 
ere poured daily, for use in 
making castings for Lunken- 
beimer Steel Gate Valves... 


MUST BE CONSERVED... 


Many elements in a piping system may contribute to ulti- 
mate fuel waste. Insulation may be inadequate. Piping and 
fittings may be defective. Or valves may fail to hold tight 
...Fresulting in leakage of steam, air or water, and in 
lowered pressures, all of which may mean excessive fuel 
consumption. 


Lunkenheimer Valves—whether of steel, iron, or bronze— 
are quality built to stay tight, over years of service. They 
afford constant, dependable protection against leakage. 
Simplicity of design and a minimum of working parts assure 
extra long life and easy, economical maintenance. 


We have prepared a chart, showing in dollars-and-cents 
figures, what leaky valves can waste in steam, water, and 
air. For your copy, write to The Lunkenheimer Company, 
Cincinnati 14, Ohio, U. S. A. 


Sobinlente 


Branch Offices: 


New York 13 Chicago 6 
Boston 10 Philadelphia 7 


The Lunkenheimer Nationwide Distributor Organization is always ready to help you with your problems of 


Export Department 


318-322 Hudson St 
New York 13, New York 


operation and maintenance. There is one near you with facilities for complete service. 


200 


tion. Clean, fresh air is fed into the 
helmet through a supply tube encircling 
the Tens holder. Air flows gently along 
the shell and travels to outer edges, con. 
stantly circulating within the helmet, 
Directional flow of fresh air prevents stale 
or fume-laden air from entering, heat js 
cut down. Chicago Eye Shield Co., 2300 
Warren Blvd., Chicago 11. 


Resistor 


Bank-type resistor, for radiant heating in- 
stallations, has unbreakable glazed steatite 
core for installation on moving machinery, 
or where subject to vibration or shock, as 


well as continuous resistor element, of 
copper nickel alloy or chrome, that is re- 
placeable without disassembling entire 
unit. Wide range in capacity and resist- 
ance values is claimed. Techtmann In- 
dustries, Inc., 828 North Broadway, Mil- 
waukee 2. 


Tool Blanks 


Tool blank, having a drilled and counter- 
bored hole to provide for attachment to 
steel shank with recessed-head capscrew, 
is announced. nae | set screw holds 
the tip against recess walls that resist main 
cutting thrusts. Blanks are in several of 
the larger sizes, with formed clearance 
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they're improved Ermeto fittings! 


Weatherhead Ermeto fittings are made in all sizes and 


types. Thev can be furnished in O.D. tube or in nominal! 
1 


g inch to 2 inch O.D. Ermeto fittings for 


pipe sizes from 
special installations are also available for a wide variety of 
uses. These fittings have been field tested and approved in 
thousands of installations on hydraulic, oil, water, gas and 
fuel lines. They will withstand excessive vibra- 
tion for an indefinite period and hold beyond 
the burst strength of the tube itself. For infor- 


ser aenenemmona literature, write or phone any 


rer taslaastatemaletelasmeliilac 


/ am 


i A lhead with BY e 
7 


Weatherhead 


[Hk WEATHERH 


B nch O)thce N\ a if ed | " 1) 
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Only a few years ago, the drinking fountain 
stood alone. Today, in practically all leading 
industrial plants, it has a partner, the salt tablet 
dispenser. For, wherever men work—and sweat 
— water and salt go together. 


Salt is a balance wheel in the human body. It 
keeps body fluids in equilibrium and gives tone 
to the blood. When salt is lost the body becomes 
dehydrated and the blood thickens. The result 
is Heat-Fag, lassitude, inalertness. Production 
suffers and accidents increase. 








The easy, simple, sanitary way to replace the salt 
lost through sweat is with Morton’s Salt Tablets. 
It costs less than a cent a man a week to have 
them available at every drinking fountain. 


In salt tablets, as with other grades and types of 
salt, Morton is the recognized leader. Order ( 
Morton’s Salt Tablets and Dispensers from your 
distributor or directly from this advertisement. 
MORTON'S DISPENSERS 
They deliver salt tablets, one 





Write for free folder. Morton Salt Company, 
310 South Michigan Avenue, Chicago 4, Illinois, 








MORTON'S SALT TABLETS 
Morton's Salt Tablets are available 





either plain or with dextrose, at a time, quickly, cleanly— 
Case of 9,000, 10-grain salt no waste. Sanitary, easily 
tablets - - - = = = filled, durable. 

Salt Dextrose Tablets, case 800 Tablet size- - $3.25 





MEE « «2. « «= RU 











angles, right hand or left hand, and ip 
standard grades. Completed tools of yay. 
ous styles—straight edge, lead angle, ang 
offset, can be furnished with the screwed. 
on tips, or separate standard blanks cap 
be supplied. Non-standard shapes ang 
sizes are also available for special tools 
Kennametal Inc., Latrobe, Pa. 


Adapter Fitting 


No. 1517AT adapter fitting is for uge 
where overfloor installations of No. 1500 
Pancake Wiremold interconnect with Nos, 
200, 500, or 700 surface metal raceway 





installed on the wall. Ears are provided 
for fastening to the wall. Ample room for 
handling screwdriver aids in securing snug 
fit at junction between floor and baseboard. 
The Wiremold Co., Hartford 10, Conn, 


High-Vacuum Pumping 
System 


Type PS high-vacuum systems, in small 
compact units for direct connection to 
systems to be evacuated, are announced. 
Units are available in various capacities and 





ultimate vacuum. PS systems are said to be 
simple to operate and to eliminate the 
necessity of setting up high vacuum 
pumping systems. Automatic and incorpo 
rates safety and protective features. 
Vacuum conditions are indicated continv- 
ously on control panel, and recorders may 
be used. Vacuum Engineering Dw. 
National Research Corp., Boston 15. 


Saw Lubricant 


’ Lubricant for band saw teeth is in the 


form of a stick 6 inch. long and 1 inch in 
diameter. Applied by pushing stick against 
teeth of the saw blade while in motion. 
When used on metal-cutting saw, lubri- 
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“Heres 


TheR&aM 
MOYNO 


You make no “performance compromise” when 
you pump hard-to-handle chemicals with the aston- 
ishing R & M Moyno. It pumps everything from 
free-flowing liquids to non-pourable pastes. 


LIKE NO OTHER TYPE OF PUMP 

The Moyno meters quantities, discharges at high 
ot low pressures without pulsation, handles abra- 
sives, passes particles and solids in suspension, 
avoids high turbulence . .. and its simple pumping 
elements may be made of materials selected for 
high resistance to practically any type of chemical 
reaction. Illustrated is one of several hundred 
Moyno-equipped installations which chemically 
treat locomotive feed water for leading American 
railroads. 

THOUSANDS IN SERVICE 

The same unique abilities which make the Moyno 
such an excellent pump for chemicals also make it 
an outstanding performer on every type of service. 
Thousands of Moynos are in daily operation doing 
all kinds of pumping jobs well, working success- 
fully where other pumps have failed—and saving 
their cost many times over in /ower maintenance, 
longer life. 

THE ANSWER TO YOUR 

PUMPING PROBLEM 

The Moyno will pump’ virtually everything that 
fows through a pipe. Would you like to learn more 
about it? Ask us for literature. Repre- 
sentatives in major industrial centers. 
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THE “STANDARD” MOYNO 
(One of many types) 





The pumping element consists of one moving part—a helical 
rotor revolving within a stator. There are no cylinders to 
score, no pistons, no valves or other small restricted open- 
ings imposing high velocity, yet the Moyno pumps with 
positive displacement and high reserve pressure. The Moyno 
eliminates “churning” action, delivers in uniform flow, yet 
it uses no portion of the housing as a sealing surface—has 
no end seal: whatever. 


SPRINGFIELD, OHIO 


Sanoda, itd., Brantford nt. 


MOYNO PUMP DIVISION 
. odo: Robbir & Myers Co 


MOTORS - HOISTS - CRANES MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 














cant is said to make mo easy and fast, 
as well as to increase life of the saw blade. 
Also to prevent chips from clogging the 


STEADIER Go., 12651 Elnwood Ave, Cleveland. 


A \ ) FA S T E R Magnetic Strainer 
Model 200-MS-1 Duplex strainer is an. 


e R @) ») U . T | @) N nounced, for lubricating oil lines of steam 


turbines or other power equipment. Mag. 
OF netic action and screening removes filings 


HEAT TREATED PARTS 
GAINED BY MORE 
RAPID COOLING 


OF THE 
2,321,933. Re-Issue No. 22,553. 


QUENCHING BATH Other Patents Pending 


@ In a certain plant, heat treating equipment planned to 
complete five units in a given time period was unable to 
produce better than three until the NIAGARA AERO 


HEAT EXCHANGER was installed to cool and control the and metal particles. Simple quick act- 


OLE EE EE ing, hand-operated three-way control valve 
eos P permits the change of flow from one 


This increased production was the result of the extra oe element to the other, or through 
7 . ee oth elements. Pressure regulating valve is 
capacity of evaporative cooling, the principal perfectly ap- adjacent. Two cylindrical eng po 


plied by the NIAGARA AERO HEAT EXCHANGER. shewtied ssounil & cain body of peste 


- 1: steel, with fine wire mesh linjngs. Inside 
It also gives positive control of temperature which im- spring loaded bypass valve can be adjusted 


proves the quality of your heat treating and reduces rejec- from the outside. Winslow Engineering 
tions—and it saves 95% of cooling water costs. Co., Oakland, Calif. 


Write for illustrated Bulletin No. 96 Fiberboard Containers 
All-purpose, non-metal Toter can be used 
NIAGARA BLOWER COMPANY eee stecties pte sued, Se 
Over 30 Years of Service in Industrial Air Engineering Tinea Satu ee 
DEPT. FM-55, 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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FOR SPOTTING CARS! 


LO-HED CAR PULLER SAVES TIME, ton. That’s all. Electricity does the rest! 
MONEY, BACK-BREAKING WORK Up inclines, on the level, around curves 
and corners, the powerful Lo-Hed Car Puller 
within its capacity hauls anything that rolls 
or slides. It can also perform any number 
: , baw of time-saving duties in and about your 
set up at vital traffic points eliminates the plant’and on your siding. 
wary for a shifting engine and saves shift- Easy to install and operate, the Car Puller 
ing charges. will pay for itself many times over. It’s 
One man can move cars whenever and _ built by the makers of the famous Lo-Hed 
wherever desired by just hitching a line Electric Hoists. Write now for the descrip- 
around the puller barrel and pressing a but- _ tive folder containing complete details. 


SPOTTING need no longer endanger 
men or require frequent shifting engine 
service. One or more Lo-Hed Car Pullers 


LIFT WITH A LO-HED HOIST...HAUL WITH A LO-HED CAR PULLER 


OTHER A PRODUCTS: 
A-TAYLOK and PERFECT SPREAD STOKERS, MARINE DECK AUXIL- 
IARIES, HELE-SHAW FLUID POWER, DIAMOND FACE GRINDERS 


AMERICAN ENGINEERING COMPANY 


Subsidiaries: COCHRANE CORPORATION, FARADAY ELECTRIC CORPORATION 
2426 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 


SEE YOUR CLASSIFIED PHONE DIRECTORY UNDER ‘4 LO-HED HOISTS" FOR YOUR NEAREST REPRESENTATIVE 
Copyright, 1945, American Engineering Company 
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LAMSON 2recmatiec Tubes 


Help Hurl More Bell-Built 
Superforts Against the Enemy! 


The Georgia Division plant of Bell Aircraft Corporation is 
designed on a scale to stagger the imagination. A main building 
nearly a half-mile long!—nearly a quarter of a mile wide! A paint 
shop larger than many complete industries! Hangars almost 900 
feet long! Vast distances between buildings! 


The WRITTEN records necessary to run this tremendous 
plant must always be available. Responsibility must be accu- 
rately determined. To handle the terrific flow of reports, blue- 
prints, memoranda, and orders—to move them speedily, safely 
—free from prying eyes—Lamson engineers installed a 12-mile 
network of pneumatic tubes. Secrecy is so important that each 
of the 48 receiving stations is equipped with a lock—which can 
be opened only by one with authority to handle the papers 
within. A signal light indicates important documents awaiting 
removal! 


We’ve prepared a booklet called “WINGS OF BUSINESS” 
—telling you how these mechanical messengers can cut cost and 
speed the flow of business 
in your plant, store or 
office. A postcard will bring 
your copy. Ask 
for it to- 
day! 


Operators at this central tube desk receive and 
dispatch corriers to all parts of the huge plant. 


sundries. Constructed of impregnated 
compressed fiberboard, containers POsseg 
enough “give,” to make them suitable fy 
glassware or other fragile articles, Slopi 
sides allow stacking to save gx 
Strengthened with extra _reinforcemey 
around handle slots. Wood cleats fastenej 
to underside serve as skid bars to facilitay 
sliding and add strength and rigidity 
Andrew Technical Service, 3553 N. Halstey 


, 5t., Chicago. 


Oil Separator 


Apparatus, called Niagara Oilout, ; 
claimed to remove oil from refrigerant aa 
as a part of the Duopass Aero condense, 
Uses cylindrical drum located at the outle 


of the coil so that the refrigerant gas enters 
with a tangential motion. Coil reduces 
temperature of gas so that the oil vapors 
condensed. Expansion of the system from 
a 4-in. pipe to a 14-in. drum reduces 
velocity of the gas so that the oil is easily 
removed and held by the wall and sep 
arator plates of the trap. Niagara Blower 
Co., 6 East 45th St., New York 17. 


Pushbuttons 


Class 9001 Type T pushbuttons, for group 
mounting on machinery or control e& 
closures, are claimed to be oil-tight, quickly 
and easily installed. They are compact 

can be mounted on close centers. All ter 
minal screws can be reached with screw 


driver without going in at an angle. Unit 
is inserted through the panel and pit 
vented from turning by a dowel. After the 
legend plate is slipped on, a thread ring 
clamps unit into position. Controller Div. 
Square D Company, 4041 North Richards 
St., Milwaukee 12. 
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O86 GE PAT. OFF. 


LEAD TO PROTECTION FROM OVERHEATING 


" Before new types’‘or sizes of Tri-Clad 
motors are approved for production, plenum 
chamber tests are conducted on the ventilat- 
ing systems of sample models. These measure- 
ments serve as a check on previous calcula- 
tions of the volume and velocity of air 
through the motor‘under different conditions. 
Other tests under load within enclosures and 
at abnormal ambient temperatures are also 
made. If your motors must be confined in 
stuffy spots, G.E. can help you make the 
right choice to beat the heat. General Electric 
Company, Schenectady 5, N. Y. 









Plenum chamber test of Tri-Clad motor ventilation at G-E motor factory. 








GENERAL & ELECTRIC ~ jiorors 
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Buy all the BONDS you can—and keep all you buy 
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levator effii- 

ciency is meas- 

ured by the way 

an elevator stays 

in service day 

after day, mov- 

ing men and ma- 

terial up and 

down without 

breakdown and 

with minimum 
maintenance. 

Sedgwick _ Electric 

Freight Elevators 

are engineered to 

give an extra meas- 
ure of service... 

life hea 


plify installation, repair 
and maintenance. And they are designed with 
many features for safe operation: 


Sedgwick makes five standard freight elevators 
with capacities from 2500 to . But 
Sedgwick. designs and manufactures elevators to 
lift any load. Fact is, today, on many aircraft 
carriers, fighting planes are lifted from hangar 
deck to flight deck on Sedgwick elevators — 
capacities, 85,000 Ibs. and more. 

Sedgwick engineers are ready now to hel 
solve your vertical ‘‘man” handling and materia 
handling problems. Tell us about them. 

Sedgwick Electric Elevators and Dumb Waiters 
are pow only om suitable priority and deliv- 
ery is subject to prior commitments to the Navy, 
Coast Guard, Merchant Marine and Army. Hand 
power elevators and dumb waiters are available 
without priority. 


MACHINE WORKS 
138 W. 15th St., New York 11,N.Y. 
ELEVATORS SPECIAL LIFTS 

HOISTS DUMB WAITERS 





YOU WANT 


TO KNOY 


more about the items mentioned on this page 
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e CONTRACT OPPORTUNITIES, 2 
service designed to bring contractor and 
subcontractor together, launched by Stanley 
Plan Corp., 60 East 42nd St., New 
York 17. (A further development of the 
Stanley Plan described in Factory, August, 
1942, page 100.) 


@ MACHINE SPEED CALCULATING 
on special slide rule. For all metal cutting 
operations. Grove Calculator Co., 6644 
Cottage Grove Ave., Chicago 37. 


e BETTER SEALING of cartons and 
boxes when gummed paper is used. Wall 
chart illustrates eight steps. For use in 
shipping departments. Copies on request. 
Mid-States Gummed Paper Co., 2515 
South Damen Ave., Chicago 8. 


@ PROTECTIVE COATING for mag- 
nesium. Paint Research Associates, 34 
South River St., Aurora, Il. 


@ SYNTHETIC SEALANT for impreg- 
nating cast aluminum and magnesium parts. 
Substitute for tung oil effective in prevent- 
ing porosity of finely machined metals. 
Monsanto Chemical Co., St. Louis 4. 


| e CIRCULAR SLIDE RULE as harden- 


ability calculator for steel. Applies stand- 
ard formulas to figures on chemical com- 
position and grain size. Steel & Tube 
Division, Timken Roller Bearing Co., 
Canton 6, Ohio. 


e SPEED NUT LATCH of spring steel 
for attachment and removal of box covers, 
inspection plates, and similar. Spring arms 
snap over or grooved studs to provide 
firm attachment, yet studs may be quickly 
withdrawn. Tinnerman ¢Products, Inc., 
2096 Fulton Rd., Cleveland 13. 


e DRILL LUBRICANT to avoid hole dis- 


Bt oo rye 
given will bring. information” 


tortion andg®o overcome 'nced) for remg 
ing excess lubricant’ fram work to 

painted. Uses paraffin wax base, package 
in cylindrical cardboard containers. Aviatigy 


Lubricants Co., Box 1607, San Diego, 


e BUSINESS BOOMS AND DEPRE 
SIONS since 1775 shown in colored gr 

Issued with compliments of Ex-Cdlt 
Corp., 1200 Oakman Blvd., Detroit 6, 


e HAND LABOR for sanding odd-sha 
jobs may be avoided in many cases by a 
of wheel-type device having flexibly 
cushioned, abrasive surfaces. Abrasive 
or paper is fed from coil at hub. Unit § 
standard 4- and #-in. motor shafts, 
Shaw Co., 816 West Fifth St., 
Angeles 13. 


e SHEET-METAL ASSEMBLY withe 

bolts, screws, rivets, or welds. Applicable 
to boxes, cabinets, shelves and other ligh 
metal structures. Uses Struc-Lok patent 

method of snapping together interlocki 

parts. Lindsay & Lindsay, 222 We 
Adams St., Chicago 6. 

@ PLASTIC that is fire- and shock-resish 

ant, developed for U. S. Navy, also # 
free from toxic fumes. Uses asbestos: 
fibers, bound with phenolic resins. An 

other type uses layers of glass cloth bound 
with melamine resin. General Electric 
Co., 570 Lexington Ave., New York. 


@ METALLIC COATINGS may be 
plied to glass and other materials : 
evaporation process of National R 
Corp., Boston 15. Equipment recom- 
mended for coating lowsellecting optical 
surfaces, mirror-making, and _ electronic 
devices. 


e GANG CHANNEL RETAINER for 
nuts and bolts has been redesigned to 


ABRASION TESTING is done scientifically but easily by the Taber Abraset: 
and accompanying accessories and materials furnished in kit. Applicable 
to all common types of materials and said to work on delicate and tougli 
substances with equal precision. Taber Instrument Corp., N. Tonawanda, N. Y.) 
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SUN HYDRAULIC OULS..... ces veivo-sicin 


in Hydraulic System of Milling Machine. Saved about $360 a Year Per Machine 


Often, small changes permit a plant to in- 
crease its efficiency, to save money, and to 
eliminate costly “time-out” periods. This is 
especially true in specifying petroleum 
products, for each lubricant or oil must meet 
the particular requirements of a particular 
operation: For example: 


A manufacturer was machining forgings on a 
big milling-machine, and ran into trouble 
with the oil in the hydraulic system that op- 
erated the machine. 

Valves stuck, and gum had to be cleaned out 
at regular intervals. Production was being 
slowed down, and men were wasting valu- 
able hours in’cleaning-up machinery. 


Gum vanished, and valve-sticking stopped 
after a Sun Oil Engineer was called in and 





recommended Sun's Solnus Oil. The oil met 
the requirements of the job and had to be 
“added-to” only once in five months. Main- 
tenance-men were no longer tied to this ma- 
chine. Savings were estimated at about $360 


' @ year. 


Wherever oil is used in your plant, whether in 
hydraulic systems, in machine-tools, in proc- 
essing textiles, rubber, leather, or other ma- 
terials; or for lubricating machinery, every 
oil should be fitted to its particular purpose 
—the right oil should be put in the right 
place. Let the skill,"experience, and know- 
how of Sun Engineers help you solve your 
problems. Just write or call your nearest Sun 
office or... 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Spencers of the Sunece News Veice of the Alr— Lowell Themes 





‘=> SUN INDUSTRIAL PRODUCTS 


OILS FOR AMERICAN INDUSTRY 


INCOMING . 
or OUTGOING 








ay’ 


* SPEED HANDLING! 


Logan Conveyorized receiving “and 
shipping facilities get materials in and 
product out with less effort and man- 
power. Catalog No. 35 is full of 
handling ideas at work now in indus- 
tries throughout the country. You 
may find some practical suggestion in 
it directly applicable to your own pro- 
duction flow problem. Send for a copy 
without obligation. Logan Co., Inc., 
510: Cabel Street, Louisville 6, Ky. 


THT 
with Logut EQUIPMENT 


reduce width, speed assembly, 
strengthen locking. Engineering. 
1A, Kavnar Mfg. Co., 818 East 16th 
Los Angeles 21. 


e BRUSH MARKER for stenciling, with 
continuous, controlled flow of ink. Dia. 
gtaph-Bradley Stencil Machine ‘Compom 
tion, 3645 Forest’ Park Blvd., St. Louis 6 


ASSEMBLY GLUING under con 
ditions that make application of high 
pressure impossible or too slow will 
benefit particularly, it is claimed, by 
use of a new urea-formaldehyde resin 
adhesive, named Urac 183. Photo 
graph shows joint made stronger 
than the wood, itself, with only finger 
pressure applied in assembly. 
American Cyanamid Co., 30 Rocke- 
feller Plaza, New York 20. 


eSTEEL PIPE RESEARCH PRO. 
GRAM®oitlined ‘in booklet, ‘Research 
Points the Way.” American Iron & Steel 
Inspitute, 350 Fifth Ave., New York 1. 


‘NEW FILMS: Technical films, Nos. 1 


and 2, on Bakelite Plastics, issued by Bake- 
lite Corp., 300 Madison Ave., New 
York 17. No. 1 deals with the selection of 
a plastic suitable for a specific job. No. 2 
shows fundamental principles of correct 
mold design and molding techniques. Both 
are 16-mm. with sound: 


Story of a Transport, 16-mm. sound movie 
to. promote Seventh: War Loan. Also, 
Midnight, an 8-minute Navy film. and five 
Navy movie shorts. All available through 
Motion Picture & Special Events Section, 
War Finance Division, -U. S. Treasury 
Dept., Washington, D. C, 


There is an Engineering Reason, 16-mm. 
with sound, shows operation of valves, 
steam traps, expansion joints, and several 
related items. Yarnall-Waring Co., Chest: 
nut Hill, Philadelphia 18. 


All Work and No Plav shows how special 
self-locking nuts help overcome vibration. 
Produced by Boots Aircraft Nut Corp. 
Distributed bv Princeton~ Film Center, 
Princeton, N. J. 
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ELECTRONIC CONTROL 
OF FEED RATE 






HELPS CUT 


@For one of the war's most vital machining jobs —alu- 
minum cylinder heads for aircraft—the Sundstrand 
Machine Tool Company has developed a special 
machine which automatically mills fins on the walls 
of the forgings. Using this machine, a leading engine 
builder now completes these heads in 35 per cent less 
time than was required with a conventional feed drive. 

Key to the increased production is optimum-speed 
machining, despite continual changes in depth of 
cut. G-E Thy-mo-trol drive gives precise control of 
feed motor speeds over a range trom 175 to 1750 
tpm. By means of its sensitive electronic control, it 
varies the feed rate automatically in inverse proportion 
to the load on the spindle motor. Light cuts go fast, 
deep cuts go slowly, and the fragile cutter required for 
this fin milling operation is kept loaded to the maxi- 
mum safe working capacity. 

Operated from an a-c power source, G-E Thy-mo-trol 
drive supplies closely controlled d-c power for step- 
less control of speed and torque over an unusually 


GENERAL @ ELECTRIC 


Buy all the BONDS you can—and keep all you buy 
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Thy-mo-trol drive operates the work feed on this Sundstrand- 
built “copy mill”, which cut fin-milling time 35 per cent. 


rIN-MILLING TIME 35% 


wide range. Thy-mo-trol drives are being “built-in” to 
all kinds of machines where power demands are be- 
tween lgand 25 hp. Grinders, milling machines, turret 
lathes, and thread mills are among the machine tools 
whose production has been stepped up by their use. 

A co-ordinated set of equipment, Thy-mo-trol drive 
includes d-c motor, electronic panel, transformer, and 
control station. G-E engineers will help you ‘select 
and apply Thy-mo-trol to your machines, or explore 
their suitability for new functions. Ask for Bulletin 
GEA-4025. General Electric Co., Schenectady 5, N. Y. 


THY-MO-TROL | 
DRIVE 



















































































TRY 
THIS PROVEN 


WHERE OTHER PAINTS 
HAVE FAILED 


Tygon corrosion-resistant plastic 
Paint fas been proven in the tough- 
est service any paint is ever called 
upon to face—the vicious corrosive 
fumes in America’s chemical plants. 
Here where the life of most paints is 
measured in months (sometimes 
weeks) Tygon Paint has stood up 
for 1, 2, 3, even 5 years. 


, 
Aes Why: 

Tygon Paint is a liquid form of 
Tygon sheet stock, the flexible plas- 
tic used to line acid tanks. When 
applied by spray gun or brush, it 
forms a tough, impervious plastic 
“skin” that resists acids, alkalies, al- 
cohols, oils, fresh or salt water. 





it will not become brittle with 
age. 

Will not crack, craze, chip or 
weather. 


As easy to use as any ordinary 
paint. 


Flexible, elastic film withstands 
impact. 
Cleans easily — gloss retaining 
surface. 


Possesses high dielectric 
strength. 


l 
. 
3 
4 
-) 
6 


Would you like a sample for 
your own tests under your own 
conditions? Write today to 


PROCESS EQUIPMENT DIVISION 


U. S. STONEWARE 


hhion, Chto 


ttnce 4865 * 











Significant Labor 





Developments 


BENJAMIN WERNE, Lecturer in Government Regula 
tions, New York University, Member of the New York Bg 


Period Surveyed: March 10 to April 10 


TREND INDICATORS 


Jobbers Liable for Manufacturers’ 
Violation 


Jopsers were recently held responsible for 
violations of their manufacturers despite 
the fact they were not aware of such 
violation. The Wage-Hour Administrator 
was denied the power of issuing an in- 
junction against the jobbers where the 
violation had ceased; however, in the case 
of future violations, the Administrator 
may seek injunctive relief. (Walling vs. 
Friedman & Company, USDC S. N. Y.) 


Deadline for Homework 


The Wage-Hour Administrator has set 
April 15, 1945, as the deadline for em- 
ployers to eliminate all except certain 
authorized homework. Only those home- 
workers holding valid Wage-Hour Division 
certificates issued because (1) of the in- 
ability to adjust to factory work because 
of age, or physical or mental disability; or 
(2) the presence of the individual is re- 
quired at home because of children; or 
(3) the individual is under the supervision 
of a state vocational rehabilitation agency 
or sheltered workshop, may continue their 
work under this order. 


Held Under the Act 


Employees engaged by an interstate grocery 
chain store to work in its warehouse and 
central office. The court found the com- 
pany’s wholesale activities to be distinct 
from its retail functions and held it not 
exempted by the retail establishment pro- 
vision of the Act, since the employees in- 
volved were working in the wholesale estab- 
lishment. (A. H. Phillips, Inc. vs. Walling, 
U. S. Sup. Ct.) 

Employees engaged in the production 
of goods to be used within the state in 
carrying on interstate commerce. The 
Wage-Hour Administrator will call for 
compliance with this new interpretation by 
April 15 so that employers may have a 
proper period in which to make any ad- 
justments necessary. The ruling will affect 
industries such as those engaged in the 
production of ice, electric energy, railroad 
ties, telephone and telegraph poles, and 
any such materials used or consumed 
wholly intrastate by interstate companies. 
(Wage-Hour Division) 

Persons engaged in maintaining and re- 
pairing roads, highways, and bridges, 
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despite the contractor’s contention that he 
was employed by the state, was working op 
highways that were local in nature, and 
was not performing new construction but 
only repair and maintenance work. The 
court rejected the contractor’s arguments, 
stating that he was an independent contrac. 
tor separate from the state; that the roads 
involved were used by persons moving in 
interstate, and so were covered by the 
Act; that the distinction between repairing 
and new construction was _ irrelevant, 
(Walling vs. McCrady Construction Com- 
pany, USDC W. Penn.) 

Employees employed in any jobs inci- 
dent to fishing, fish farming, or similar 
operations. If the employee spends more 
than 20 percent of his time in non-exempt 
work during the work week, he will be 
covered by the Act for that week. Where 
no segregation as to exempt and non- 
exempt work exists, and both types of 
work are performed, the employee will be 
considered non-exempt for that week. 


WAR LABOR BOARD 


*25 Percent Hiring Rule Liberalized 


In lieu of the 25 percent hiring limitation, 
General Order No. 31 has been amended 
to allow rate-range employers to obtain 
approval of more flexible hiring plans, if 
they meet the following requirements: 
(1) Proof that rate-range minimums are 
at least as high as the appropriate approv- 
able rate-ranges of the brackets set up by 
the board agency; (2) such definitions of 
jobs as to prevent unduly wide rate ranges 
or ranges that cover more than one job; 
(3) proof that objective standards for de- 
termining the suitability of applicants are 
in existence, and that these standards are 
uniformly applied. 


*Wage Rates to Be Maintained 


Where a company reverted to peacetime 
production after a year’s war work, 3 
RWLB directed it to restore its pre-wat 
wage schedules with a 104-cent rate m 
crease to match the increase the employees 
had received while performing war work, 
Although the job contents of the war and 
civilian jobs were different, the board felt” 
the wartime rates justifiable on the groun@ 
that compensation should be allowed 








* In this and the following classification» 
items marked with an asterisk also are com” 
sidered to be trend indicators. 
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"l DON’T LIKE 
TO BRAG, 
BUF... 


“When it comes to cleansers for use in scrubbing 
G ° // : i machines on factory floors, Setol has what it 
nd takes, — speed!” The chemical action of most 


met! floor-cleaning powders is too slow for their satis- 

S t T @) L A factory ase in scrubbing machines. Setol, devel- 

| MINERAL OIL SOLVENT |. iy oped expressly for that purpose, is amazingly 
fast . . . its chemical action is instantaneous! 


aan 5; etifte | Setol is a mineral oil solvent that penetrates and 


- r removes even the most stubborn coatings of 
\ AE i me grimy oil and grease. Yet it is thoroughly safe— 
_~- ae on your floors as well as in your scrubbing ma- 
chine. An all-purpose cleanser, Setol is used with 
equal eflectiveness for cleaning painted walls, 
woodwork, ceilings. Contains no harmful proper- 
ties that clean away the finish and discourage 

frequent cleaning. 


Yes, Setol is the labor-saving answer to greasy, grimy cleaning 
problems. And it’s so economical to use,—reaches saturation 
with one pound in ten gallons of water. Both soluble and sudsless. 
Compounded in Finnell’s own powder mill, and put up in barrels, 
half-barrels; and quarter-barrels. 


For literature or consultation, phone or write nearest Finnell 
branch or Finnell System, Inc., 2505 East Street, Elkhart, 
Indiana. Canadian Office: Ottawa, Ontario. 


This ts No Time to Let Down... 
Let's Keep on Buying Bonds 


— 


FINNELL SYSTEM, IMC. \ ncn 


Pianeer4 and Specialists iH PRINCIPAL 


FLOOR-MAINTENANCE EQUIPMENT AND SUPPLIES CITIES 
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APPLETON 


Reelite 


Reg. U.S. Pat. Off. 


PORTABLE TYPE 


®@ Light Right Where It’s Needed 
® Cord Reeled Up, Out of the Way 


Eliminate Accidents—to light conductor cable and to 
personnel— with Appleton Reelites. No chance 
for cord to kink, tangle, or break because excess 
is kept reeled out of the way, yet light is instantly 
available where needed. 


Speed Up Production— Each Appleton Portable 
Reelite works on a ratchet stop so that cords are 
held at any length without tension. Convenience 
and ease of handling reduce time and fatigue — 
speed up production. 










































Cut Maintenance Costs— The rugged, sturdy construc- 
tion of Appleton Reelites provides a lifetime of 
trouble-free reeling and hard usage —cuts cord 
costs to a minimum. 


SEND TODAY 
for this 50-page, illustrated 
Bulletin 504 on Appleton 
Reelites. Contains complete 
information on Constant 
Duty Types, as well as 
Portable. Also special Reels 
for air and fluid lines. Or, 
see Sweet's File, Page 2a/17. 


APPLETON ELECTRIC COMPANY 
1715 Wellington Avenue, Chicago 13, Illinois 
14 Branch Offices and 7 Resident 
Representatiyes in All Principal Markets 








Levolier socket with 

or without switch in 

handle. Heavy wire 

guard takes 40 to 75 
watt 
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LABOR DEVELOPMENTS (continued) 


the increase of wages and prices. To 
otherwise would bring about deflatio 
measures, (Richmond Radiator Com 
RWLB-IIL) ; 
*Increase Permitted F 
While the Little Steel formula may not 
applied.in the case of commission earnin 
the board’s ruling does not preclude any 
cost-of-living increase for workers receiyj 
commissions as compensation. Such ip 
creases may be granted in amounts equal 
to those given hourly paid workers unde 
the Little Steel formalin with offsets for 
increases received since 1941 which wer 
not attributable to increased productivity, 
(California Baking Companies, WLB) 


*Shift Differentials Ordered 


On a finding that workers in the flat glay 
industry were not compensated in thei 
regular rate for the inconvenience of rotat. 
ing shift work, WLB ordered the industry 
to initiate shift premiums of 3 cents a 
hour for work between 6 p.m. and mid 
night, and 6 cents an hour for hour 
worked between midnight and 6 am, 
(Pittsburgh Plate Glass Company, et al, 
WLB) 


*Shift Premiums 


Despite the contention that it was not an 
industry or area practice, a RWLB awarded 
shift premiums of 3 and 5 cents an how 
for the second and third shifts of an elec- 
tric utility company. The company in 
question pointed out that there were major 
differences between itself and the Basic 
Steel decision. The latter case involved 
a dispute prevalent among practically all 
the companies in the industry, and night 
work in the steel industry is more onerous 
than day work, whereas in the former 
instance only one employer in the industry 
was involved, and night work in the util 
ties industry is easier than day work be 
cause of the lessened demand for electricity. 
(Kansas City Power & Light Company, 
RWLB-VI) 


*Incentive Pay 


In revising General Order No. 38, WLB 
rules that the incentive wage or piece rate 
excludes the commission method of pay- 
ment. The board’s order also provides 
that any part of a collective bargaining com 
tract that conflicts with the order shall be 
effective only during the present term of 
the contract. The order restates the 
changes that may be made without board 
approval—namely, change in rate to tt 
flect change in method, production, tools, 
materials, and design. 


*Bonus Granted . 


RWLB awarded to members of a bargail- 
ing unit, which included both employes 
subject to SSU’s jurisdiction and em 
loyees subject to WLB’s jurisdiction, # 
nus to compensate them for the increa® 
of 8 hours in the work week. Instead of 
awarding uniform bonuses equivalent 
time and one-half for work in excess of 
hours a week, as the union requested, the 
board granted bonus in sensed percentage 
amounts beginning with 30 percent @ 
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THE 10-SECOND 
STORY OF 


RUBBERLIKE 


WATER-PROOF - SKID-PROOF + PRESERVES FLOORS 
LOW COST - HEAVY DUTY + NO SPECIAL UPKEEP 
NO PRIORITY - HUGS ANY FLOOR - LONG LIFE 
EXTRA RESILIENT - SPEEDS AND QUIETS TRAFFIC 


I795— OUR 150th ANNIVERSARY — 1945 











BIRD & SON, inc., East Walpole, Mass. »- NEW YORK 


VOLUME 103, NUMBER 5 + MAY, 1945 

















It proves conclusively 
that Rubberlike .. . the modern 
low-cost floor runner. . . stands 
up under the hardest wear 


WE KNEW Rubberlike was good... 
that it was taking the toughest sort of 
punishment on just about every kind of 
heavy traffic floor. But we wanted proof 
— conclusive proof. 

So the independent United States Test- 
ing Company, Inc., tested Rubberlike 
under a special walk-machine in their 
laboratory, to simulate months of grind- 
ing wear. And even after 100,000 pound- 
ing abrasive revolutions of this machine 
... “the equivalent of more than 100,000 
foot-treads” ...this laboratory now 
reports “Rubberlike ... was not worn 
through.” 

And no wonder. Because Rubberlike 
was scientifically produced to provide 
better modern protection for any heavy 
traffic floor. 

No installation is necessary; no special 
care. Just roll down this slip-proof, skid- 
proof and water-proof runner anywhere 
...and you’ll make dangerously worn 
floors safe and easy to walk on, provide 
sure-footing on wet, slippery floors — 
and increase the life as well as lower the 
maintenance costs on any type floor. 

Best of all you can order Rubberlike 
in the 36” width today from your local 
supplier. No priority needed. Or write 
Bird & Son, inc., East Walpole, Mass., for 
a free sample. 
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HOW TO CLEAN 


FLOORS 
CHANDELIERS 
FURNITURE 


ALUMINUM UTENSILS 


WINDOWS 

WIPER RAGS 

AIR FILTERS 
CLOGGED DRAINS 
MACHINERY 
HANDS AND SKIN 
WALLS 
SWIMMING POOLS 
REST ROOMS 
RUGS 


LIGHTING EQUIPMENT 


SHOWERS 
DISHES 
CEILINGS 
MIRRORS 
GARBAGE CANS 
UNIFORMS 
TOILETS 


BUILDING EXTERIORS 


TABLES 
WOODWORK 


Here's a how-to-do-it-and-why man- 
ual on the cleaning jobs faced by 
every building superintendent. 

It will help you save money on 
the daily cleaning operations that 
have to be carried on in your plant 
buildings. 

The Magnus General Cleaning 
Handbook will prove to be a fre- 
quently consulted and profitably 
used source of ideas on better 
cleaning methods which will not 
only cut cleaning costs, but im- 
prove cleaning results and elimi- 
nate the damages so often caused 
by using the wrong kind of cleaner. 





MAGNUS CHEMICAL CO. 220 Sourw AVENUE, GARWOOD, HJ. 


Special Industrial Cleaners 


| less the parties previously agreed to exclud 
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LABOR DEVELOPMENTS (continued) 


weekly compensation to lowest paid 
ployees and ending with 5 percent f 
highest paid employees. The board’s & 
cision was based on the fact that Ssy 
regulations require the tapering fo 
and that the SSU had already approved th, 
tapered formula for employees within i, 
scope. The board revised the SSU’s forma, 
upwards so that equitable adjustmem, 
could be made for additional unugy 
hours. The board also provided that the 
company should resubmit a similarly p 
vised schedule to SSU for approval. (Bo, 
ton Edison Company, RWLB-I) 


*Overtime to Be Included in Bony 
Calculation 


































































In computing the bonus awarded workey 
in local transit industries for increased 

ductivity, WLB explained that overtime 
pay should always be included in th 
calculation of the bonus, and similarly ip 
cluded should be a Christmas bonus, ». 


it. This bonus may be paid both to oper. 
ating and to non-operating employees, the 
ceiling of any bonus being 7 cents an how, 


*Bonus Rejected 


Rejecting an employer’s proposed recruit 
ment bonus plan to ease his manpower 
shortage, WLB pointed out that such 
bonuses were not covered by the stabilize 
tion policy. The board held that the 
problem was one within the scope of 
WMC and not WLB. Only where a “rar 
and unusual” case presents itself to the 
board, or where the effective prosecution 
of the war is aided, will the board take 
jurisdiction after proper certification. (U.S, 
Spring & Bumper Company, WLB) 


*Layoff Pay Deemed Unemployment 
Compensation 


Board approval was not required for a pro- 
posed layoff plan under which the em 
ployer would pay his employees a “mini 
mum week’s wage” (70 percent of straight: 
time hourly earnings times number of hours 
worked weekly) for each 140-hour period 
of layoff, up to a maximum of 4 weeks’ pay 
during any one year. The 140-hour period 
need not be consecutive, and unemploy- 
ment for periods of less than 140 hours 
would be compensated for on a pro fata 
basis. The RWLB ruled that the pay 
ments due under the plan were not wages 
within the meaning of the Wage Stabilize 
tion Act, but rather were similar to ut 
employment compensation. (RWLB-III) 


*Vacation Pay 
In computing vacation pay, based on the 
“regular rate” paid employees as plo 
vided for in the contract, shift premiums 
are to be considered part of the “regular 
rate.” The board based its decision on the 
fact that shift premiums are deemed pat 
of an employee’s “regular rate” when comr 
puting overtime compensation. ( National 
Lead Company, RWLB-VII) 


*Vacation Approved 


A one week’s paid vacation to those of 4 
company’s taxi drivers who have worked 4 
or more days a week for 40 weeks during 4 
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HOW TO SELECT THE FILTER THAT 
KEEPS FLOW ON “GO” 





THE “FILTER-FINE”’ STRAINER 





MAY, 1945 


Send for this catalog of filter selection 
factors and specifications on Cuno Con- 
tinuously-Cleanable Filters. (It’s in 
SWEET’S MECHANICAL, PROCESS AND 
DESIGN FILES, but you may like an 
extra copy.) It gives you the information 
you need, arranged according to the 
recommendations of SWEET’S catalog 
designers, who learned from men like 
you how you want such information 
furnished. 

In a word, the Cuno Continuously- 
Cleanabie Filter handles full flow with- 
out requiring any more space than 
ordinary partial-flow types... filters 


. as fine as 170 mesh equivalent (finer 


IF YOU HAVE “QUICK FACTS”, YOU’LL ALSO WANT THIS 
Fa Cuno’s booklet of “Quick Facts” is mostly about applications. This catalog is 
mostly about filter selection “know-how”. You should have both. 
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CUNO ENGINEERING CORPORATION 
605 South Vine St., Meriden, Connecticut 
Please send me a free copy of your selection and specification catalog. 


Z 
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I also would like “Quick Facts”... () 
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with certain models)... filters con- 
tinuously, even while being cleaned 
...is applicable to low pressure or 
gravity feed systems (as well as others) 
...is all-metal, non-collapsible, per- 
manent... is compact and lightweight 
. .. never needs to be disassembled for 
cleaning or renewing. May be equipped 
with motor to make cleaning completely 
automatic. 


More about all that in the catalog — 
plus application listings, selective flow 
tables, types, sizes, dimensions and 
capacities. If you wish an extra copy 
of the insert in SWEET’s, send the 
coupon. 
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ONVEYORS do more than carry ina 

horizontal plane. Standard Push-bar 
Conveyors carry and move packages and 
containers up a slope or incline at 30, 
45, or 60 degree angles; vertical lift con- 
veyors catry commodities straight up 
and down to the height of several floors. 
These conveyors that lift and lower can 
be used individually or combined with a 
conveyor system to provide uninterrupt- 
ed flow of commodities between floors. 


Push-bar conveyors and vertical 
lift conveyors are part of Standard Con- 
veyor’s wide variety of equipment to cut 
handling and production costs — power 
and gravity conveyors in belt, roller, 
chain, and slat types; spiral chutes, tier- 
ing machines, portable pilers, pneumatic 
tube systems. 


Standard Conveyor has been head- 
quarters for conveyors for more than 40 
years; we are qualified by long experience 
to recommend and build efficient equip- 
ment for any given installation. Write for 
catalog FM-55, “Conveyors by Standard” 
— a profusely illustrated reference book 
that will prove very useful to you. 
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Pneumatic 
Tube Systems 
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Tiering and 
lifting Machines 






CONVEYOR 


STANDARD CONVEYOR CO. 


General Offices: North St. Paul 9, Minn. 
Sales ond Service in Principal Cities 




















LABOR DEVELOPMENTS (continued) 


vacation. year was approved by 
despite the employer’s contention that eb 
drivers do not need a vacation since th 

can take time off whenever they do » 
desire. (Sunshine Cab Corporation, WLB) 


‘Vacation Granted 


Overruling a company’s claim of creat; 
intraplant inequities, RWLB granted to 
the company’s warehousemen a vacation 
award of two weeks after five years’ sepyice 
in addition to one week of vacation after 
one year’s service, which they were entitled 
to under a prior contract. The board 
pointed out that the group of warehouse. 
men were not bound by the demands of 
any other unit of employees in the plant 
which did not have similar vacation _ 
fits. (Brown & Haley, RWLB-XII) 


*Unpaid Rest Period a Violation 


Because it provided a 10-min. unpaid rest 
period for its employees, a firm working 
under government contracts was held in 
violation of the overtime requirements of 
the Walsh-Healey Act. The Administra. 
tor pointed out that the rest period was 
for the employer’s benefit primarily, since 
it was of too short a duration for the em- 
ployee to pursue their own needs. (Wil- 
liam E. Lipshutz, W-H Adm.) 


*Overtime Ordered 


In accordance with area practice, a group 
of local laundries were ordered to pay 
overtime for hours worked in excess of 40 
a week, although such was not the practice 
of the laundry industry in the area. The 
board explained that the area practice was 
established because of the concentration of 
non-ferrous metal mines subject to the 
Wage-Hour Law in that district... The 
board further pointed out that the com- 
pany’s costs would not be materially af- 
fected, since the employees involved did not 
work more than 42 hours a week. (Silver 
Bow Employers’ Association, RWLB-IX) 
A bus company was directed to pay 
time and one-half to drivers working on 
their days off, despite the company’s con- 
tention that the overtime was purely volun- 
tary and never required. (Akron Trans 
portation Company, RWLB-V) 


*Severance Pay Approved 


WLB recently approved a voluntary sever- 
ance pay plan for salaried employees when 
the company reduces its staff for peacetime 
production. The plan calls for one 
week’s pay for six months’ to one year’s em- 
ployment, two weeks’ pay after one year’s 
employment, three weeks’ after two yeals, 
and four weeks’ for those who have worked 
between three and five years. Severance 
pay is to be given only to those who were 
discharged through no fault of their own. 
(American Type Founders, Inc., WLB) 


*Nonpayment for Holidays Not 
Worked 


Despite the fact that about 60 to 70 per 
cent of all industrial and non-industrial 
employees in the area received paid holi- 
days, RWLB denied pay to employees of 
a lime and transport company for six an- 
nual holidays not worked. “The board 
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DOO UW 


CORNING 


SILICONES 


DOW CORNING, first in silicones, 
is fully equipped with new plant and facilities for 
the production and distribution of an expanding line of silicone products 


American industry has been quick to utilize the new Dow Corning Silicones—to see the 
potentialities inherent in their higher order of heat stability, chemical inertmess, water 
resistance, and dielectric properties. Dow Corning is now supplying, directly or through 
selected distributors, the following silicone products: 





Tn 


Water-white, 


§ Silicone Liquids... 
for their low rate of viscosity 


odorless, inert 
notable 


change over a wide tempera- 
ture range, low vapor pressure, water repellency, 
and good dielectric properties. 





AS ae enone 


Insulating Varnish . . . recom- 
mended because of its extreme 
heat stability for impregnat- 
ing, coating and bonding, and 
waterproofing inorganic insulating materials 
such as asbestos, mica, and Fiberglas cloth, 
tape, and sleeving. Other special purpose 
silicone resins and compounds are available. 


i 
993 
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to 400° F. 


Ignition Sealing Compound . . 


- an 


easily applied silicone waterproofing 
compound having excellent dielectric 
properties, corona resistance, and the 
consistency of petroleum jelly. It neither hardens 
nor melts at temperatures ranging from — 40° F. 
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Special Low Temperature Compound 


. an oxidation resistant lubricant 
and sealing compound developed for 
use at temperatures as low as — 70°F. 





i 
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A lubricating Silicone Grease for 
special applications in the tempera- 
ture range of —70° F. to 190° F. 





[Qj« 


A lubricating Silicone Grease for 
special applications where operat- 
ing temperatures range from 0° F. 


to 400° F. 


DOW CORNING CORPORATION 


MIDLAND, 


MICHIGAN 


ADDRESS ALL INQUIRIES TO BOX 592 
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10 STOPCOCK GREASE 
A ay A chemically resistant Silicone 


Grease for lubricating stopcocks 
and other ground glass joints. 





A Silicone Grease that affords easy 
operation of lubricated plug valves 


3 


over wide temperature ranges in most diffi- 
cult services. 
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DOESN'T STOP WHEN THE WHISTLE BLOWS! 


24 hours a day, rust is a danger to your equipment and mate- 
rial. You can STOP destructive corrosion by simply spraying, 
dipping, brushing, or flushing metal surfaces with Tectyl—it seals 
out moisture for as long as two years. Tectyl leaves a thin, 
transparent film; you can always see the protected metal. A 
little Tectyl covers a lot of surface and comes off quick and 


clean with kerosene. 


THERE IS A TECTYL PRODUCT 
FOR EVERY RUST PROBLEM 


Number Title Product 















Compound, Rust Preventive (Lead Base) X-Rust 481 
Oil, Lubricating Preservative, Medium X-Rust 421 
Oil, Engine Preservative, Grade I-SAE 10 X-Rust 1097 
AN-C-52a Type 1 : 
alternate Compound, Exterior Surface Corrosion Preventive X-Rust 481 
Compound, Rust Preventive, Thin-Film (polar type) 
GRADE I Tecty!,506 
GRADE Il Tecty/ 502 
GRADE Ill Tecty! 511 


—ANB MANY OTHER SPECIALIZED TYPES. Write today, 
tell us your corrosion problem, and we'll send you 
a Tectyl bulletin with complete application data. 





VALVOLINE OIL COMPANY 
Finest Lubricating Oils Since 1866 
’ 431 Main Street, Dept. 22E, Cincinnati 2, Ohio 


Refinery at Butler, Pennsylvania General Offices, Cincinnati, Ohio 
New York - Atlanta - Detroit - Chicago - Los Angeles- - Vancouver - Washington, D.C. 
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LABOR DEVELOPMENTS (continued) 


based its decision on the ‘fact that th. 
union failed to show that such 
was a practice in the industry in the 
or a generally prevailing practice 
industrial employers in the area, 
board maintained that it would not jy 
itiate paid holidays in an industry 

the practice was so prevalent in the am 
that non-payment by some em 
would cause friction. (Kelly Island Lime 
& Transport Company, RWLB-II) 


*Decreases Denied 


WLB announced that it would not » 
prove wage decreases below the hi 
wages paid for that particular work be 
tween paaay 1, 1942, and September }5 
1942, except in cases involving the cor. 
rection of gross inequities or to aid the 
successful prosecution of the war. 

The board refused a company’s request 
to reduce the wages paid to its plant 
guards, which wages were in sccesian 
with Army requirements while the com. 
pany was performing an ordnance contract, 
Although the company explained that it 
contract was completed, and it wished to 
revert to the scale in existence between 
January 1, 1942, and September 15, 1942, 
the board denied the request because the 
nature of the work was unchanged, and the 
adjustment was not required to correct 
gross inequities or aid in the effective 
prosecution of the war. (Cuneo Press, Inc, 
WLB) 

Another company’s request to convert 
its wage scale from a weekly salary to an 
hourly rate range, so that the maximums 
of the majority of the rate ranges would be 
substantially equivalent to the present 
weekly salaries, was denied by the board 
on the ground that the change would re 
duce the company’s wage scale below the 
highest wages paid between January 1, 
1942, and September 15, 1942. (Ander. 
son’s Super Service, WLB) 


*Veteran’s Right to Reinstatement 


Mere announcement of his intention to 
return to work within 90 days after dis 
charge from the armed services is sufficient 
to establish a veteran’s claim to his former 
job. He need not, as one company Ie 
quired, fill out new bonding and hiring 
applications in order to be reinstated in 
his former job. (Goodyear Tire & Rubber 
Company, RWLB-VI) 


*Retroactive Back Pay for Veterans 


Where reinstatement was wrongfully te 
fused a returning veteran, a federal district 
court held that the back pay due him was 
to begin from the date * | the returned 
veteran’s filing of suit rather than from the 
date of the employer’s refusal to reinstate 
him. A period of six months had elapsed, 
in. this case, between the date of his dis 
charge from the armed forces and the date 
of the suit. The court reasoned that the 
back pay feature of the Selective Service 
Act was not a punitive measure against the 
employer, but rather an aid to the veteran. 
Therefore, inasmuch as the veteran was 
found capable of pursuing his profession 
without statutory help, he was granted 
only that which would effectuate the put 
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Fig. 1793—Iron Body Bronze Mounted 
Gate Valve for 125 pounds W. S. P. 
Has flanged ends, outside screw rising 
stem, bolted flanged yoke and taper 
wedge solid disc. Also available with 
taper wedge double disc—Fig. 1444. 


Fig. 559—Iron Body Bronze Mounted 
Swing Check Valve for 125 pounds W. 
S. P. Has flanged ends, bolted flanged 
cap and regrindable, renewable bronze 
seat and disc. Disc has ample lift to 
provide full, unobstructed flow through 
the valve body when wide open. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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Fig. 241—Iron Body Bronze Mounted 
Globe Valve for 125 pounds W. S. P. 
Has flanged ends, outside screw rising 
stem, bolted flanged yoke and regrind- 
able, renewable bronze seat and disc. 
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Scan the list of your wire cloth and wire product needs. Note the high percent- 
age you can meet exactly through “Buffalo Wire”. 


More than likely you'll reach the same conclusion as thousands of other plant 
operating men, asing agents and engineers the nation over: . . . that in 
dealing with “Buffalo Wire” you have selectivity—the opportunity of choosing 
from an unusoally large and diversified line the products that best fit your own 
applications and operating conditions. 


WIRE CLOTH . . . unusually wide selection of weaves, crimps, metals, mesh 
and wire sizes. Request Catalog 12. 


METAL AND WIRE CLOTH PRODUCTS... complete production services for 
fabricating finished products — trimming, die-cutting, binding, soldering, 
welding, galvanizing, paint spraying. Request Folder 594. 


BASKETS ... types and sizes to meet any operating conditions and appli- 
cations. Request Folder 595. 

RIDDLES . . . not only the broadest line, but many times over the most 
dutable and efficient. “Standards” for hand riddles, gyratory bottoms and 
shaker screens. “Specials” for any requirement. Request Folder 591. 
WINDOW GUARDS . . . to meet every need of industry. Custom made in a 
broad variety of materials and styles for best protection, durability and 
appearance. Request Folder 592. 





MANUFACTURER OF ALL TYPES OF = pepe . 
WIRE CLOTH FOR OVER 76 YEARS 











BUFFALO 2, N. Y. 
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LABOR DEVELOPMENTS (continued) 


poses of the Act, (Kay vs. General’ Gable 
Corporation, USDC N. J.) 


RWLB Orders Clause Extended 


RWLB directed a company to extem 
from its old contract, into its 1944-45 egm 
tract, a clause providing for a 484) 
work week guarantee with time and one 
half for hours worked in excess of 40% 
week. Included, however, was a pam 
vision permitting either party to initia 
proceedings should the manpower sityg 
tiop necessitate a change in the agreement 
(Phillips Petroleum Company, R 
VII) 




































*Board Denies Request to Revoke 
Union Security 










Declaring that it is not its job to police 
contracts, a RWLB refused an employer's 
request to revoke check-off and mainte. 
nance of membership because of the 
union’s strike in violation of the contract, 
and the union’s request for pay due em- 
ployees for time lost from work where they 
were allegedly locked out by the company, 
The board, however, did point out a 
specific procedure for settling the dispute, 
(Independent Manufacturing Company, 
RWLB-III) 

In another case the same board refused 
to change a maintenance-of-membership 
contract so as. to include an escape period 
provision on the ground that the com- 
pany’s negotiators had agreed to the original 
omission. The company’s board of di- 
rectors refused to ratify the contract with 
the omission, but the board maintained 
that to make the change would upset the 
bargaining process. (Victory Products 
Corporation, RWLB-III) 


*Check-Off Granted 


Check-off, in addition to retention of a 
maintenance-of-membership clause, which 
the employer sought to eliminate, was 
directed by WLB where the union estab- 
lished that check-off as necessary to pro- 
tect it against the company’s past tactics. 
(General Motors Corporation, WLB) 


Union Charged With Blacklisting 


Because it contended that the union] 
violated its maintenance-of-membership % 
clause by making members who wished to 
withdraw from the union during the 15- 
day escape period sign “withdrawal forms,” 
the company involved petitioned WLB to 
revoke the maintenance-of-membership and ] 
check-off provisions granted. The forms 
waived the member’s claim to any retro 
active pay under a WLB order, his claims 
to union assistance with respect to other 
provisions of the order, and, all in all, to 
further union activity. The union dis- 
claimed such coercion, but averred that if 
such were the case, grievance procedure or 
arbitration should be the proper machinery 
for such matters. (Timken Roller Bearing 
Company) 


*Seniority Granted 


Top seniority was awarded to five union- 
officials by RWLB where 40 of the com-” 
pany’s 63 pre-war employees were due for 
reinstatement under the Selective Servite | 
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jem Applies Engineered Heat to All Types of Furnaces 
ving Full Consideration to Reconversion Features 


@ Here’s one of many examples of buying 
heat treating equipment today for peacetime 
production. A company needs a furnace for 
heat treating secret war weapon parts at 1500°. 
Later on, the same furnace will be used for 
processing alloy parts at 2000°. 


Perhaps your war and post-war require- 
ments can be combined in one package 
by Salem’s specialized heating engineers. 
Salem’s experience plus the many new heat 
treating advances spurred by war will, help | 
you attain your objective of high quality, ac- 
curacy, and speed . . . at lowest cost. 








In designing heat treating furnaces of all 


Here’s 2 Salem double chamber batch furnace for heating types, Salem Engineering Company, builders 
ingots. Salem builds batch and other furnaces in any size, of the world’s largest rotary forge furnace, 


7 bend Seetioat ti baunana Glaen tamenertoneseaan combines economics with engineering to give you 
with the exclusive needle principle. profitable Engineered Heat. 


~ SALEM © 


ENGINEERING 
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LABOR DEVELOPMENTS ( continued) 


Act. The board held that such award, g). 
though made subject to the Selective Sety. 
ice Act, was essential to the maintenanog 
of labor-management harmony. (Fisher 
Scientific Company, RWLB-III) 


*Foremen Denied Seniority Rights 


Despite the company’s contention that 
foremen are employees within the meani 
of the Wagner Act, RWLB denied its re. 
quest to allow supervisory employees 
moted from the se sy fee ond Pr 
mulate their seniority rights in their 
duction jobs. The board allowed the 
men to accumulate seniority for a period of 
six months, after which all such rights 
were to be expunged. (Addressograph- 
Mimeograph Company, RWLB-V) 


*WLB Orders Discharge of Employees 


WLB directed the discharge of five em- 
ployees whom the employer had rehired 
after they had been dropped from the pay- 
roll because of their failure to pay union 
dues. The board stated that the employer 
might not evade the maintenance-of-mem- 
bership contract by such rehiring. If he 
wished to reinstate the workers, the latter 
must first restore themselves as members 
in good standing in the union. (Lamson 
& Sessions Company, WLB) 


*Striking Employees Penalized 


Where the board found the employer’s 
anti-union actions largely responsible for 
a strike, it denied him the privilege of 
disciplining the strikers after they had 
been reinstated pursuant to a back-to-work 
order of WLB. The board applied its 
own sanction against the employees be- 
cause of their strike by denying the rein- 
stated workers back pay for one and one- 
half months of their discharge period. 
(Automatic Transportation Company, 
WLB) 


NATIONAL LABOR 
RELATIONS BOARD 


*State’s Labor Restraints 
Unconstitutional 


A special three-judge federal court deemed 
the provisions of the Kansas Union Con- 
trol Law calling for the prohibition of 
strikes except by majority vote, jurisdic- 
tional strikes under any circumstances, and 
economic boycotts unconstitutional _re- 
straints upon free speech and assembly. 
The state’s rights, however, to require 
union registration, licensing of business 
agents, and majority votes before entering 
into union shop contracts were upheld by 
the court on the ground that such statutory 
provisions would not violate the consti- 
tutional rights of labor unions. (Stapleton 
vs. Mitchell, USDC Kan.) 


*Foremen’s Union Recognized 


Reversing its Maryland Drydock decision, 
NLRB now recognizes the foremen of a 
motor car company as constituting am 
appropriate unit for collective bargaining 
purposes. The board deemed foremen 
‘employees” within the meaning of the 
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of 
lai 
mE ETALWORKING men helped 
» uncover another important 
a. industrial application for Hycar 
1e- when natural rubber no longer 
d. could be used as a bonding mate- 
» tial for abrasive wheels. In their 
search for a “‘substitute” they found 
a material that was twice as good. 
In a typical comparative test a 
natural rubber-bonded wheel was 
good for 50 cuts on manganese 
bronze castings for a total of 562 
" square inches. A Hycar-bonded 
wheel under identical conditions 
made 99 cuts for a total of 1013 


) square inches. 


Four of Hycar’s important prop- 
erties made this possible: high 
abrasion resistance; high heat re- 





sistance; compatability with resins; 
can be made bone hard (Hycar 
compounds may vary from bone 
hard to extremely soft). These and 
Hycar’s other unusual properties— 
they’re listed in the box at the right 
—have made it an important factor 
in every industry. That’s because 
the desired combination of proper- 
ties can be specifically selected to 
meet established service conditions. 

Check the requirements of your 
rubber parts against the list in the 
box. You'll find, as have so many 
engineers and designers, that Hy- 
car can do a job for you. Ask your 
supplier for parts made from Hycar. 


FREE — Write Department H-6 
for your copy of “Everywhere in 


Hycar 


Reg. U.S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithilte Rebbe 
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Photo Courtesy of J. P. Kelley Boats Foundry 





=* | One of many industrial uses for Hycar synthetic rubbers 


Industry”, the new booklet de- 
scribing Hycar’s characteristics, 
with full technical data. Hycar 
Chemical Company, Akron 8, Ohio. 





CHECK THESE 
SUPERIOR FEATURES OF HYCAR 


1. EXTREME OIL RESISTANCE—insuring dimen- 
siona | stability of parts. 

2. HIGH TEMPERATURE RESISTANCE—vup to 250° 
F. dry heat; up to 300° F. hot oil. 

3. ABRASION RESISTANCE—S5O% greater than 
natural rubber. 

4. MINIMUM COLD FLOW—even af elevated 
t emperatures. 

5. LOW TEMPERATURE FLEXIBILITY—down to 
—65° F. 

6. LIGHT WEIGHT—I5% to 25% lighter than 
many other synthetic rubbers. 

7. AGE RESISTANCE—exceptionally resistant to 
checking or cracking from oxidation. 

8. HARDNESS RANGE— compounds can be varied 
from extremely soft to bone hard. 

9. NON-ADHERENT TO METAL—compounds will 
not adhere to metals even after prolonged con- 
tact under pressure. (Meta! adhesions can be 
readily obtained when desired.) 































































* TRADEMARK 
REGISTERED 
U. S. PATENT 

OFFICE 



























De SRG AR RRR a iti ls ae a COIS. i ER lie ilies ‘ 





















The versatility of Continental wire is apparent when you look 
at the illustrations above. There is not only a big difference in 
the size of the wire in the match book and the pin in the door 
hinge, but there is a big difference in the temper, analysis, and 
finish. Continental wire for each of these applications is made 
especially to meet the individual requirements. 

Continental specializes in producing wire in a vast variety of 
shapes, tempers, analyses, and coatings to fit the particular speci- 
fications of hundreds of products. You are invited to take 
advantage of this service. Write or wire today for complete 
information. 


a. CONTINENTAL 


ff STEEL CORPORATION 


4 
OKOMO 









v' 
MANUFACTURER'S WIRE, Bright, Annected, Golven- STEEL SHEETS: Siock, Gelvonized, Hot Rolled An- 
PRODUCERS OF: ized, Coppered, Tinned, Liquor Finished, Lead Coated, nealed, Hot Rolled Pickled, Long Terne, Copperior, 
Special wire, etc. Also Chain Link Fence, Nails, etc. tead-Sealed. Gaolvanneaied, Super-Metol, ec. 

TRO SUPERIOR SHEET STEER COMPANY, BIVISION © CANTON, OHIO 
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LABOR DEVELOPMENTS (continued) 





Wagner Act, and maintained that the Ag 
dictates such decision for effectuatin its 
purposes. No course of action is set orth 
in the event related unions represent bo 
production employees and foremen, (Pack. 
ard Motor Car Company, NLRB) 


*Injunction Against Union Denied 


An employer was denied an_ injunctigy 
against a striking union which had lost ap 
election conducted by the Labor Relations 
Board and was now attempting, through 
the strike, to force the employer to 

nize it. The court refused the injunction 
because it found that the dispute was q 
jurisdictional one which started before the 
election. Since the Wagner Act does not 
require a union to cease a labor dispute 
because of the certification of a rival uni 
the court held the dispute protected § 
the Norris-La Guardia Act. (Yoerg B 
ing Company vs. Brennan, USDC Minny 


* Appropriate Unit 


NLRB, basing its decision on a job descrip. 
tion drawn up by WLB, excludes leadmeg 
in an aircraft plant from the classification 





of supervisors on the grounds that 
are heads of groups of no more than 
production workers; they spend majority 
of their time performing work similar 
that of the group; and they do not pass on 
wages, employment, or discharge of em 
ployees. (Northrop Aircraft, Inc., NLRB 
Irrespective of the past history ot 
lective bargaining in the plant, and@ 
keeping with the desires of the employees 
involved, NLRB allowed nine craft units 
to separate from the industrial unit 
viously established and act as bargainit 
agents within their own spheres. The Craft 
units had retained their identity and oF 
ganization and did not, as the board viewed 
their actions, forfeit any of the rights with 
respect to representation. The prior dé 
cision, as explained by the board, had beet 
made before the new policy on craft units 
had been completely worked out. (Phelps 
Dodge Corporation, WLB) 3 
Although it did not have a constitution) 
bylaws, or charter, an employees’ associae 
tion was deemed an appropriate bargaining 
agents where it was not the practice of the 
international organization, with which it 
was affiliated, to issue a charter until the 
organization was established or had had 
bargaining relations with the employer 
The board pointed out that the union dif 
played its objective by issuing membershi 
cards, holding a membership meeting, 
oy | to engage in collective pERBS 
with the employer. (Gielow, Inc., NLRB) 


*Policing Labor Relations 


Indicative of its function as a pa 
body, NLRB threatened revocation 
certification of two unions, dissatisfied 
with the units established, if they em 
gaged in reprisals or failed to represent the 
employees involved without discrimina 
tion. 

In another instance, although no punt 
tive action was contemplated by the board, 
the latter ordered an employer to bargaif 
with the certified union, despite the fact 
that the rival unions threatened the em- 
ployer with wildcat strikes if he were to 
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yw Cugincered Kubler wevPs CLEAR A JUNGLE 


You've seen plenty of action pictures showing husky 
julldozers shouldering their way through jungles. 
But do you realize how important is the hydraulic 
mechanism which enables them to topple trees like 
tenpins, slice through “impenetrable” undergrowth? 


This mechanism operates the blade which~-does 
the work. It consists of pumps to create power, 
valves to direct it, a jack to apply it—a compact 
gnit that steps up the pressure. This calls for hose 
especially engineered to handle the highest working 
pressures, under continual flexing, in all climates. 








SERVING THROUGH SCIENCE 


WITH ENGINEERED 
RUBBER PRODUCTS 


Such hose involves one special synthetic rubber 
compound for the tube, another for the cover, and 
a skillfully engineered wall-structure of braided 
hair-thin steel wires. 

And to produce it requires chemists, mechanical 
engineers, craftsmen all working together—serving 
through science—in laboratory and factory. U.S. 
Rubber has such an organization. 

Hydraulic Hose for bulldozers is only one of 
thousands of highly engineered rubber products 
developed and manufactured for war and industry 
by the U. S. Rubber technical team. 


Listen to ''Science Looks Forward’’—new series of talks by the 
great scientists of America—on the Philbarmonic-Symphony 
Program. CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T, 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20,N.Y. + In Canada: DOMINION RUBBER CO., LTD. 
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«PROTECTION FOR 
PRODUCTION» 


Something new in Dust Control equip- 
ment. A Unit Type Dust Collector of 
rugged construction for industrial appli- 
cations, based on Pangborn’s 40 years 
experience in solving dust problems 

throughout industry. 


A FEW OF 
THE MANY NEW 
FEATURES 


® Self-contained. 
Occupies 
minimum floor 
space. 


Flexible in 
arrangement 
to permit 
adaptation 

to variety of 
field conditions. 


aid 


sasane 1 en ee 


Easily accessible 
for inspection, 
servicing and 
adjustment. 


Minimum piping 
Tare MTaRiccliCclitels 
expense. 


Arrangement details, operating data and 
photographs are available in Bulletin No. 910. 
A copy will be sent to you upon 

request—no obligation, of course! ame) « 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AMD BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 


LABOR DEVELOPMENTS (continued) 


so bargain. (RKO Radio Pictures, Inc, 
NLRB; National Broadcasting Company 
NLRB) 


Held Subject to Wagner Act 


Despite the fact that a cement Manutgo, 
turer transformed his operations by sub 
stituting intrastate purchases and sales fo 
interstate purchases and sales after the 
Labor Relations Board had begun an jp. 
vestigation of charges of unfair labor pra. 
tices, the court held that he was ng 
removed from the authority of the Wagne 
Act. The board has authority over 4j 
operations affecting interstate commence, 
and materials purchased from person 
within the state have come from outside 
the state. Since the dispute makes for ap 
interruption in interstate commerce, it is 
covered by the Wagner Act. (NLRB yy, 
Cowell Portland Cement Company, CCA. 
9) 


Held Refusal to Bargain 


The fact that one voter who participated 
in a consent election to determine the 
bargaining agent was not an emp 

was held no justification for the employer's 
refusal to bargain with that union. Al 
though it was this individual’s ballot that 
caused the union to win, the board held 
the employer’s challenge too late to be 
justified. (A. J. Tower Company, NLRB) 


*Held Interference 


When an employer created the impression 
among his employees that an NLRB con 
ducted election was being sponsored by 
him, the board found him in violation of 
the Wagner Act. In the case involved, the 
employer had engaged in a campaign to 
get out the vote against the union, had 
spent time, money, and energy to arra 
the election with himself as the “official” 
source of information, had distributed 
anti-union speeches of its officials, and had 
claimed recently approved wage increases 
as a recompense obtained for his em- 
ployees despite the opposition of one 
union. (Famous-Barr Company, NLRB) 

Because it aided an employer in the 
latter’s anti-union conduct, a farmers 
association, with which the employer was 
associated, was found in violation of the 
Wagner Act. The association, upon being 
informed by the employer that his em- 
ployees desired to organize a union, warmed 
the employees that no unionization would 
be tolerated in the area. (NLRB vs. Holt- 
ville Ice & Storage Company, CCA-3) 

An employer was deemed in violation 
of the Wagner Act because of his threats 
to abolish overtime work and install 4 
time clock if his employees joined the 
union; because of this declination to deal 
with the union pending the final outcome 
of a consent election, which was first i 
sisted upon by him and then delayed by 
withdrawal of his consent; because he 
maintained that he would put into effect 
a lower wage scale if wages were included 
in the contract; and because of his refusal 
to make counterproposals with respect 1 
the wage and hour proposals of the union. 
(Twin City Milk -Producers Association, 
NLRB) 
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of diamete 

185” to 2.64 
with a guaran’ 
accuracy of .OOO1’ 


With the Sunnen Precision Honing Machine 
you can hone and finish any internal cylin- 
drical surface in any metal or plastic 
except lead or babbitt. Holes are straight 
and round and the surfaces produced are 
super-smooth— often from 2 to 3 micro- 
inches. This means longer life of parts, 
fewer rejects, and greater interchange- 
ability of parts. 


Here is a real precision machine that 
will increase production without the need 
for skilled labor. Any mechanically in- 
clined worker can learn to turn out pre- 
cision work in a few hours’ time. 


Let a Sunnen engineer show you how 
it can be used -in your shop —on your 
jobs —or write for bulletin giving com- 
plete information on all the advantages 
of this machine. 


SUNNEN PRODUCTS CO. 
7938 Manchester Avenue 
St. Louis 17, Missouri 
Canadian Factory: Chatham, Ontario 


SUNNEN HVONING 
Steed « pbecaracy » Fiucsh 
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Service 
Industrial 
Trucks 


FRYE 4 
at 


Less Cost 


This Globe Lift 


Cuts Your Maintenance 


If you use Industrial Trucks in your 
this improved servicing and 


plant, 
inspection method can: 


Increase inspection efficiency. 
Speed up servicing and repairs. 
Reduce maintenance costs. 
Stop time-wasting breakdowns. 


The Globe Industrial Truck Service 
Lift raises the truck so the under- 
slung parts are easy to get at. Result 
—lubrication, inspection, repairs are 
done faster, BETTER. Trucks are 
back on duty twice as quickly. In- 


stalls anywhere. 


WRITE 


GLOBE HOIST COMPANY 
Philadelphia 18, Pa. » Des Moines 6, lowa 
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for illustrated Bulletin M-16 today. 
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Present and Future 
WLB Policies 


GEORGE W. TAYLOR, National War 
Labor Board, before the Personnel 
Conference of the American Manage- 
ment Association 


A gratifying omen of our ability to meet 
whatever problems may be ahead is the 
recent charter created by representatives 
of the CIO, AFL, and the U. S. Chamber 
of Commerce. The performance of the 
functions of collective bargaining and of 
private management in a free enterprise 
system has been mutually recognized and 
accepted as the way in which a more pros- 
perous economy can be attained in our 
democracy. The approval of these basic 
concepts gives a soured framework within 
which future questions can be resolved by 
men of good will. . . 

I have been asked to talk about the 
National War Labor Board and its policies. 
In doing so I shall attempt to consider the 
effect of the policies followed by the 
board upon the adjustment problems of 
the future. 

The War Labor Board, as it was set up 
by Congress and the President, has two 
principal functions: 


1. To settle labor disputes without loss 
of war production. 


2. To stabilize wartime wages as part 
of the fight against inflation. 


Let me discuss them in that ‘order. 
When America was drawn into this war, 
it was immediately evident that we simply 
could not produce the necessary supply of 
war goods if strikes were to be permitted 
to interrupt production. Two courses 
were open to the nation—passage of a law 
making it a criminal offense, perhaps, to 
strike; or voluntary acceptance by labor 
and management of governmental arbitra- 
tion of their disputes. 

We wisely decided that maximum war 
production could best be achieved through 
control of the right to strike by voluntary 
agreement. . . 

But whether the controls are voluntary 
or compulsive, you can’t just say “There 
won’t be any strikes.” Machinery must 
be provided to settle disputes which might 
cause strikes. 

For this purpose a War Labor Board 
was set up, consisting of representatives 
of labor, industry, and the public, finally 
to resolve all labor disputes which might 
hinder the prosecution of the. war. . 

The availability of a governmental agency 
charged with final settlement of every 
type of labor dispute has made it difficult 
to use collective bargaining to perform its 
full -function. Both management and 
labor have developed a tendency to pass 
disputes to the War Labor Board rather 
than to assume the responsibility for 
making a settlement. That is a situation 
which should be reversed as soon as pos- 
sible. Both management and labor have 
surrendered peacetime rights during the 
war, just as all citizens surrender some of 
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their liberties during war. But both jp. 
dustry and labor should be looking for. 
ward to the day when these collective bar. 
gaining rights will be fully exercised. Whep 
we look ahead and realize the magnitude 
of the adjustment problems we shall face 
in every workplace, I think most of gs 
will agree that most of those problems 
can better be settled through collective 
bargaining back home in the factory than 
by government designation of the terms 
of contracts. . . . 

In all earnestness I say to you, if the 
nation is going to have a system of ip 
dustrial relations capable of assuming the 
burdens which lie ahead, it must de 
collective bargaining as an institution fune. 
tioning in the common interest. 

This job should be undertaken im 
mediately through a program of labor and 
industry aimed at more collective bargain- 
ing agreements and fewer directives, . , 

A resumption of the right to exercise 
strike and lockout pressures need not be 
accompanied, however, by an epidemic of 
interruptions to production. Such a result 
would be detrimental not only to the pro 
duction of needed civilian goods and the 
rapid reemployment of workers, but also 
to the interest of the participants if the 
issues can be otherwise resolved. A post 
war labor relations program should center 
upon the making of voluntary arbitration 
procedures available to the parties to a 
labor dispute and to make voluntary arbi- 
tration desirable to both parties. . . The 
essence of any program for industrial and 
labor relations in our democratic country 
must be voluntarism. Our obligation as 
citizens in a democracy is to build a volun- 
tary system for minimizing strikes and 
lockouts. 


Stabilizing Wages 


The second major responsibility given 
to the War Labor Board is that of stabiliz- 
ing wages in wartime America. . . On 
April 27, 1942, the President presented 
to Congress and to the people a seven- 
point program for fighting inflation. In 
the portion of that program dealing with 
wages he said that no further wage in- 
creases should be made except to correct 
inequities or to aid in the prosecution of 
the war. . . 

Why did the nation—through the War 
Labor Board—have to adopt a wage stabili- 
zation program? It is cerainly novel in 
American industry to decide that a worker 
cannot get a raise even if the employer 
may be willing to give it to him. 

There are three reasons making it im- 
perative to stabilize wage rates in wartime 
as a part of a general stabilization program: 
(1) To help control the so-called in- 
flationary gap between current income and 
the civilian goods which could be bought; 
(2) to help control the movement of 
manpower into war production; and (3) to 
help control prices. 

As to the first point, there has been 
much exaggeration of the extent to which 
excess purchasing power in wartime can 














*“We have found this type drive to be very efficient 
and economical .:. has been in service 10 hours or 
more every day since 1931. Original belt is still in use 


HERE’S THE VIM DRIVE... AND THE REASON: 


The above compressor was originally 
direct connected to a steamengine. When 
the shaft broke, the plant intended to 
drive the compressor with a 125 H.P. 100 
K.W. motor, using an 8” belt. The belt 
would not handle the load. 


The Houghton engineer recommended 
that a steel band be sweated on the driven 
cast iron pulley to increase its width, and 
that a 14” Double VIM Belt be installed, 
with the motor mounted on a pivoted 
base to maintain constant, correct ten- 
sion. That was back in 1931. 


Now, fourteen years later, the superin- 
tendent of that plant reports as above. 
He was able to increase his air pressure 
25 pounds, and has had no trouble since 
then with either the compressor or the 
transmission hook-up. — 


This instance proves two things: First, 


that the Houghton engineer knows power ~ 


transmission and can help the man in 
trouble. Secondly, that the VIM Effi- 
ciency Drive (a pivoted motor base plus 
a VIM Tred ther Belt) will deliver 
the full amount of power a compressor 
needs. 


Because a compressor drive is a tough 
job, it’s a “natural” for VIM Tred 
Leather with a tension-controlled drive. 
The advantages you will get from sucha 
drive include:—longer belt life . . . less 
strain on bearings . . . less slippage 
when starting . . . correct tension auto- 
matically maintained... no need for 
frequent take-ups. 


How about your compressor drives? Can 
we help make them more efficient? 


E. F. HOUGHTON & Co. 
PHILADELPHIA 
CHICAGO -SAN FRANCISCO - DETROIT 


Oe ead ‘tia a5 ~ < ~e . a - “ 
htny TREA BD) ED | 
La NO a NN SR RE aA quest saat ane " - ° » 


LEATHER BELTING 
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Champion Lamp Works, as one of the 
largest and longest established producers 
of fine quality Fluorescent and Incandescent 
Lamps for industrial use, offer a complete 
lighting service. Champion lighting engi- 
neers are prepared to furnish enlightened 
and impartial counsel on proper lighting 
for any and every industrial application. 


We have nothing to sell but lamps. 


This is offered without charge, in the inter- 
ests of better lighting and, thereby, a genu- 
ine contribution to production efficiency, 
safety, working morale and service on 


Champion Lamps. 


Whatever your lighting problem, large or 
small, present or postwar, get in touch with 
us for competent lighting engineering coun- 


sel. There is no cost or obligation to you. 


— © A 
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be controlled by stabilizing wage rates, . , 
The basic problems arising from an excess 
of purchasing power in wartime can only 
be handled through taxing and sayi 
programs. It should also be noted that 
the so-called inflationary gap—the excess 
of purchasing power over the supply of 
civifian goods—has not resulted in any 
pell-mell rush to buy goods. . . the 
American a (have) not attempted 
to spend their income in a period when 
civilian goods were scarce. Instead, with 
confidence in the country’s stabilizing 
controls, they have saved approximately 
25 percent of their income after taxes, 
The American people are willing to put 
their money into war bonds an 
because they believe their dollars will be 
worth as much in the future as they are 
today. Wage stabilization does have an 
effect upon the problem of excess purchas- 
ing power. But adjustments to eliminate 
wage inequities have far less effect than - 
some people seem to think. 

Wage stabilization has a direct effect 
upon the manpower problem. Unrestricted 
bidding by employers for scarce labor in 
wartime could have created a chaotic man- 
power situation. Employees themselves 
would be induced to go “job shopping,” 
migrating from plant to plant in quest of 
higher pay. You can imagine the effect 
of such a manpower condition upon n 
industrial machine striving for maximum 
war production. . . 


Controlling Prices 


Another reason for stabilizing wages is 
to help control prices. Prices cannot be 
held in line if higher wages cause increased 
costs to such an extent that prices have 
to go up. Wage increases which push up 
production costs may come home to roost 
with the wage earner—in the form of 
higher prices. If he asks for another 
wage increase, on the strength of the 
aed prices—then we're off again on the 
inflationary merry-go-round. . . 

There you have the “why” of wage 
stabilization. As to the “how” of the 
picture, let me describe the rules which 
implement wage stabilization in America. 
. . The problem of wage stabilization is a 
problem of bringing a series of wage move- 
ments under control. If I could draw a 
simile, I think you could more easily under- 
stand the nature of the problem. 

The basic movement of wages might be 
compared to a groundswell in the ocean— 
an underlying movement which has a 
general effect. Then there are cross- 
currents which run at any tide level. In 
wages, these cross-currents are the differ- 
ences in wage rates between Plant A and 
Plant B, which are present no matter 
what the general level of wages. And 
finally there are the surface movements, 
which you find in any large body of water. 
These are the differences in wage rates 





CHAMPION LAMP WORKS 


Lynn. Massachusetts 


GN OF DNSOLIDATED ELECTR 


paid for similar work within a single plant. 

Let me describe first the groundswell 
in the general level of wages. Some of 
you have experienced those movements. 
In 1937, for instance, a few companies 
gave a 10-cent-an-hour wage increase, and 
all their competitors felt compelled to 
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Unibestos, the sectional insulation, 
will not dent, shatter, sag or gap 
as the result of vibration, expo- 
sure to moisture or hard knocks. 
This greater structural strength is 
a result of Unibestos’ resilient, tough 
fibrous construction. 


Unibestos is available in half-section 
form up to 30” pipe diameter and 
in quarter sections from 32” to 60”, 
in thicknesses from %4” to 5”. Single 
layer construction is available for 
service up to 1200°. 


UNION ASBESTOS 


MEANS PROGRESS IN INSULATION 


AND RUBBER CO. 





PLANTS: 1821 S. 54th Ave., CICERO, ILL. © PATERSON, WN. J. © BLUE ISLAND, ILL. 


Sn ssvtsves ano ovensn co. OFFICES: CHICAGO » CICERO, ILL. © NEW YORK © SAN FRANCISCO PATERSON, W. J. 
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THE REFLECTOR IS THE BACKBONE 
OF ANY LIGHTING SYSTEM... 


Scraping Dept. Gould & Eberhardt, Inc., Irvington, N.J.. 


Vay Fhifr production 


around the clock ! 


When you give workers Skilled Lighting . . . the product of 
Wheeler’s advanced engineering . . . you improve morale, bring 
daylight speed and accuracy to the job 24 hours a day! 

That’s one big reason why it’s important to install Wheeler Reflec- 
tors — product of 64 years of specialized light engineering. Wheeler 
Units are engineered to provide maximum light from standard lamps. 
Their high reflection factor puts light to work where it belongs — on 
the job. Made of heavy gauge metal, coated with vitreous enamel, 
their rugged construction insures long service, easy maintenance. 

Learn how these better-engineered units can bring Skilled Lighting 
to your production scheme. Send for catalogs showing complete 
line of incandescent and fluorescent fixtures. Wheeler Reflector 
Company, 275 Congress St., Boston 10, Mass, Also New York. 


Representatives in principal cities. 


All-Steel Open-End li 











Fluorescent Unit 


Available for two or three 40-watt, or 
two 100-watt lamps. Broad wiring chan- 
nel with accessible, enclosed ballast. 
Can be mounted from chain or con- 
duit, individually or in continuou runs. 


RLM Solid Neck Incandescent Reflector 
Maximum lighting efficiency for either 
indoor or outdoor use. Expertly de- 
signed, ruggedly built. 75 to 1500 watts. 


Distributed Exclusively Through Electrical Wholesalers 


stibicyting REFLECTORS 


Made by Specialists in Lighting Equipment Since 1881 
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give a general 10-cent. increase, tog, § 
groundswell movement was started and: 
ended by raising the general level 4 
wages. 
Such general movements are the 
difficult to bring under control becgq 
they develop in response to changes 
basic conditions, such as movements) 
the cost of living or a tight labor mark 
The Little Steel formula is desig 
to bring such groundswells under ¢ 


ay 


| trol. .. To check an inflationary mow 


ment the government had arbitrarily » 
a lid on a dynamic situation. The Wa 
Labor Board in its Little Steel formal 
said, “Those workers who were lagging 
most in the upswing of wages should 
brought up with the majority before 
say stop.” The Little Steel formula p 
vided an exception to the rule of no mon 
general wage increases. 

That was the original effect of the 
Steel formula, to assure lagging groups of 
workers of at least a 15 percent increase” 
Today virtually all of the Little Steel ime 
creases have been given in manufactur 
industries and the effect of the formula ig} 
to impose a ceiling on general increases,” 
That has led to strenuous efforts to revise) 
the formula. . 

But let me point out—the request to® 
change the Little Steel formula today ig 
really a request for a wage increase for = 
virtually 100 percent of American labor § 
in manufacturing industries. . . 7 

General wage increases may possibly re § 
turn to the economic picture while gov- 
ernmental controls are retained, as .grow- 
ing availability of manpower and civilian 
goods relieves the inflationary pressures § 
which originally caused the government 7 
to restrict general wage adjustments to | 
limitations of the Little Steel formula. 


Wage Cross-Currents 


The Little Steel formula, then, is the 
War Labor Board’s method of deali 
with a wartime groundswell in the gen 
level of wages. Next there are the cros 
currents, which will be found at any tide 
level. If tomorrow every wage-earner im 
America should get a nickel-an-hour im 
crease, the problem of whether rates at 
Plant A were out of line with rates at 
Plant B would not be solved at all. 
Whatever the general level of wages, the 
problem of variation in rates between 
plants in the same labor market area would 
still persist. . . 

In every community there are historical 
differences in the rates paid for similag 
work. Some of these differentials ae 
reasonable and normal variations in 
wage rates of the area even in wartime. 
The War Labor Board has had to develop | 
a procedure for determining what differ 
ences are abnormal in an area. . . I anth’ 
oe that one of the great reconversion 
jobs will be to convert those area 
relationships to industry-cost relationships 
And I don’t mean industry-wide equali- 


| zation. In a loose labor market, manage 


ment’s chief concern will be not with 
whether a wage rate will get manpower 
in the local labor market, but whether it 
permits production costs in New York” 
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How Faster 


bbrewuched 
HelpSpeed 


If wrenches seem an inconsequential factor in 
maintaining top production, take a look at 
this typical operation! Thousands of times 
on each production run these milling ma- 
chine fixture nuts must be loosened . . . and 
tightened. Other types of wrenches can be 
and frequently are used for this job, but this 
combination of Snap-on Socket with Speeder 
is faster by seconds .. . and far easier to oper- 
ate. Saving only one second per nut means 
hours saved on every run! 


In the majority of shops there are scores — 
even hundreds — of operations 

where the right tool for each job 

can produce similar savings. 


wee 3,000 modern Snap-on tools 
5S 





provide a wide selection for 

factory production, assembly and 
maintenance use. Snap-on’s nation- 

wide tool service is available through 38 fac- 
tory branch warehouses in key production 
centers. Write for 1945 Snap-on cata- 

log and address of nearest branch. 


bs SNAP-ON TOOLS 
4 CORPORATION 


8044-E 28th AVENUE 
KENOSHA, WISCONSIN 
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ACHIEVED BY UNIQUE 

\IM DISCHARGE ARRANGEMENT OF A«F 

ENGINEERED CONVEYOR SYSTEM 
\ 








@ WHAT IS UNIQUE in the picture of this. AF Chassis 
Assembly Conveyor depositing a heavy-duty tractor (destined for 
service with the U. S. Armed Forces) onto an A-F pallet conveyor 
system which is flush with the floor? 3 


By having the chassis and pallet conveyor system in one con- 
tinuous line — with the pallet conveyor operating at the same speed 
as the chassis conveyor—the hazard and expensive equipment 
usually required for picking up these units have been eliminated. 


Incidentally, this A-F combination chassis and pallet conveyor 
system is believed to be the longest truck assembly line inthe U. S. 


It is on huge installations such as this that A-F. Conveyor 
Engineers prove that more than 43 years of experience does 
make a difference. Can we help you do more efficient materials 
handling and products handling? Write us — today. 


THE ALVEY-FERGUSON COMPANY 


Offices in Principal Cities 135. DISNEY ST., CINCINNATI 9, OHIO 


eat a ye 
Affiliated Corporation 


The Alvey-Ferguson Company of California 
P.O. Box 396, Vernon Branch, Los Angeles 11; Cal. 
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which can compete with acidic THI 


in Kokomo or Waukegan. 

So much for cross-currents in’ yap 
There remain the surface movements wha 
concern the relationship of Job A to Job} 
in the same plant. . . One of the mol 
striking impressions I have of ica 
wage rate structures is the failure of , 
large part of industry. to develop p 
aligned wage schedules in the plans 
with jobs defined, rates standard or thoy 
classifications, and rates for particular 
compensating with reasonable accuracy 
the skill involved. 

Too many wage scales have what! qj 
“random rates’”’ based not on the job by 
on the individual. I think a great ig 
before a large part of American i 
certainly the mass production industries 
is to work out rational wage sttittiy 
which provide a definite rate structed, 
definite jobs. : 

And the time to start on that tatk§ 
now, so that when we come to reconve. 
sion, we shall not be setting wages @ 
what appears to be a capricious or pe 
sonal basis. 


The Economies of 
the Annual Wage 


EMERSON P. SCHMIDT, Director, Eo 
nomic Research Deppartment, Cham 
ber of Commerce of the United States, 
before the American Management 
Association Personne] Conference ; 


In the recent attack in the steel case @ 
the Little Steel wage formula, the |bor 
union involved made as one of its primay 
demands an annual wage, asserting with 
vigor and confidence that the annual wagg, 
even in the steel industry, is practical and 
workable. 

A number of employers, by voluntarily 
adopting annual wage plans, have placed 
their stamp of approval upon the idea, a 
least for their own plants, although some 
of them have ‘crusdded for the idea gener 
ally. ~ Most employers who have examined 
the proposals have been’ skeptical. 

Who is right—the ‘Social. Security 
Board, which says “they causes of* most 
unemployment are beyond the control of 
individual employers. or industries,” and 
the majority of employers, og the labor 
union and the minority, of employer’ 
When extreme but conflicting clams ae 


between . . 

If employers generally adopted annual 
wage plans and thereby maintained cot 
sumer spending, the tendency, we are told, 
toward stagnation and over-saving would 
be offset. 

Is this new orientation correct, and dos 
it justify a new look at the annual wag 
idea? . ... 

The notion that unemployment is dit 
to deficiency of income and general § 
ing finds little or no support amo 
economists.~ Even Karl Marx, the fou 
of “scientific” socialism, remarked ®t 
depressions come when wage income ® 
at a peak. He might have added that 
when. ¢énsumer or wage «income issat 
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—4THIN OR THICK...TO BURN OR STICK... 
This Pump Will Handle It and Cut Your Costs 



































Sliding piston action of Yale & Towne TRI-ROTOR .TRI-ROTOR Pumps are used successfully in -trans- 
Pump gives longer life in handling volatile liquids ferring high viscosity materials such as— molasses, 
such as aviation gasoline. glue, etc. 
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Bass Gives You Positive Handling of a Piston Pump 

case Qn 

. 

a with Power Economy of a Rotary Pump 

primary 
ng with , , 
al wage, Smoother pumping... more economical pumping ...are what you get with 
ical and ' , 1 sd af : 
gai Yale & Towne’s Tri-Rotor Pump. This low pressure positive displacement 
gees pump gives highest volumetric efficiency when handling either thin or 
idea, at viscous liquid. These pumps do not chew, foam, heat or aerate the material 
h some q a 
| genet being handled. Sizes from 5GPM to 200GPM. A PISTON 
amined 
eco Only 3 moving parts — minimum maintenance — low operating cost. ea 
f > most , : , ( 
trol of These exclusive features are optional and interchangeable: Variable Volume (j 
”. and ; 
labor Control, Manual Flow Control, Integral Relief Valve or Solid Head. A SHUTTLE 
loyers? 
ms” ate 
where 
na Ase . rae 
1 con | Wire or air mail your requirements (present or post-war) to Pump Division, 
e told, THE YALE & TOWNE MFG. CO., 212 Henry Street, Stamford, Conn., U. S. A. 
would 7 AVAILABLE ants Pe facilities and the latest manufacturing methods paras our 

making prompt deliveries of pumping units on orders carrying properly executed priority 

] does ores ’ A L certifications. (There may be a short delay when electric motors are required), 

wagt (1 Alcohol 0 Fish Oil C Lacquer C Shortening 

4 | The C Caustics C0 Gasoline Ci Liquid Soap D Silicate of Soda 
$ ~ Yale & T D Chocolate 0 Glucose CO Molasses D Solvents 
pend PUMP DIVISION OF | apna iron C Coolants Grease 0 Oils 0 Starch 

mg | THE YALE & TOWNE MFG. CO. | = Pumvisnow © Com Syrup nk OPaint Varnish 
= 4 |  imuse pumping Edible Oils OjJam O Propane O Viscose 
“that Stamford, Conn., U. S. A. l sath Gubdineie 
ne Representatives in Major Cities as these (check © NAME 

: application ~ 

x Makers of the famous Lines of Locks, opie latesettie COMPANY ....... x1; | | ERMMRRRCaaS1. GES BOL BME 707 KA 
Hardware, Hoists and Industrial Trucks you) ey pees RIS SR eS SS FER aE oS. 
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DESIGNERS who have en- 


countered the problem of adequate fasten- 
ing in soft metals, plastics and wood have 
found the answer in Rosén Locked-in Threaded 
Inserts and Studs. 


Rosan Fastening Units are locked in the ma- 
terial; they can be easily removed without spe- 
cial tools and without disturbing the parent 
material; they require no oversize replacements; 
and they effect enormous savings in oversize 
parts inventory and parts salvaged. . 

With these fastening units it is now possible 
to use materials which have hitherto been con- 
sidered impractical on account of the fact that 
a bolt screwed directly into them would pull out 
under tension. Vibration would cause an insert 
or stud to loosen and back out and the torque 
applied to a frozen nut would invariably back 
the stud out with it and necessitate an oversize 
replacement. Rosan Fastening Units have com- 
pletely done away with these conditions. 

HOW THEY WORK 

A locking ring, serrated inside and out, en- 
gages its inner teeth with a serrated collar on 
the Rosan Insert or Stud. The outer teeth of the 
locking ring broach their way into the parent 
material at the surface. of a counterbore when 
driven or pressed into place. This makes the 
insert or stud an integral part of the parent ma- 
terial and completely permanent. 


SEND FOR OUR 
FREE CATALOG 


Ros&n Locked-in Inserts and 
Locked-in Studs are the solution 
to innumerable fastening prob- 
lems in all types of industry. 
New applications for these fas- 
tening units are being devel- 
oped by our engineers and by 
our clients regularly. Manufac- 
turers are invited to submit their 
problems. 


Write for free literature on the 
Rosd&n Locking System. 


“BARDWELL & McALISTER, INC. 0 


EXCLUSIVE LICENSEE 
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THEY SAY AND DO (continued) 


all-time low, at the bottom of a 

sion, then we begin recovery. This 
not give much support to the new philos. 
phy that annual guaranteed wages would 
insulate us against depression and unem. 
ployment in a voluntary society. . , 

Although unemployment always mean; 
wage losses to the worker, its causes are 
innumerable. The introduction of labor. 
saving machinery, wage rigidities, improper 
scheduling of materials, lack of coordina. 
tion within the plant, the ebb and flow 
of the seasons, the casual nature of some 
work, the ups and downs of the busines 
cycle, international and political disturb. 
ances, and others, may be associated with 
job losses. . . 

Mass unemployment is commonly asso. 
ciated with the enormous contraction in 
the durable consumer and producer goods 
industries—housing and other heavy con. 
sumer goods, general construction, and 
machinery. The proximate reason for the 
relatively great contraction in demand in 
these particular fields during a depression 
is because of “durability.” It is the dun. 
bility of these goods that makes replace. 
ment postponable because the existing 
house, stove, plant, or machine can be 
made to suffice for the time being. 

One of the most compelling reasons 
against forcing annual wage plans upon 
management, either by group action or by 
government order, are these varying shifts 
in demand. A dynamic and free society is 
one of constant change and adaptation. 
Compulsion would tend to freeze the 
economy and would soon destroy the 
spirit of risk-taking and venture, and 
probably would have to end up with 
dictation to the consumer. 


Careful Study Needed 


Many things are to be said in favor of 
the annual wage. But no company should 
accept such a commitment without care- 
ful study. Basically, an annual wage 
which provides a regular pay check every 
week makes the standard wage the mint 
mum wage, and this standard wage must 
be paid for a whole year. If, at the end 
of the year, a smaller commitment, or one 
less favorable to the worker, is advanced 
because the commitment threatens the 
solvency of the — this will be re- 
sented and, instead of improving industrial 
relations and adding to the security of the 
worker, it may have demoralizing effects. 
If a beginning is to be made, it should not 
be on too ambitious a scale. Its cover 
age and scope, if partial, must appeal to 
the rents man as being fair. It 
should not be so extensive that it destroys 
the spirit of enterprise and expansion of 
management. It should be entered into 
voluntarily by the management, and not 
merely to get out of a tight squeeze m 
the process of collective bargaining. The 
plan should be fully explained to the 
workers at all stages. Better still, the 
workers should be consulted all along; 
otherwise suspicion and resentment may 
develop. 

If the workers secure some definite ad- 
vantages under the re they frequently 
are willing to furnish a quid pro quo im 
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When this happens .. . as it does every day in busy 
office buildings . . . will there be costly delays and 
| confusion in re-connecting telephone, communica- 

















tions, and light and power services to desks? Not if 
you install “Pancake” .. . the Wiremold Overfloor 


Wiring Systems designed for just this purpose. 














eAlCAke 


“Pancake” Overfloor Wiring Systems ... “flat as a pancake; 
strong as a bridge” . . . are available in two sizes, No. 1500 
with a capacity of 4 No. 12 and No. 2600 with a capacity of 
2 26-pair telephone cables. Together, these two sizes of raceway 
and their fittings permit complete, efficient, and speedy layout 26171 Fa te 












Telephone Elbow 
used back to back 





of wiring for all telephone or power and light service needs Showing Cut-out 
in offices. Later additions, extensions, changes are made with ‘er moviding 
time- and cost-saving facility. 










AND HERE 1S HOW IT IS DONE 


Base of “Paricake” Raceways provided with screw knockouts 
for easy installation. Slip-joint connections to fittings insure 
electrical bonding. Wiring is laid in and cover sections snap 
on to complete installation. Raceways and Fittings are designed 
to meet telephone company requirements. 


1524 Teles Write us today for bulletins describing installation and use in 
phone Outlet derail, The Wiremold Company, Hartford 10, Conn. 


8S e@ Rod 


1542B Recept- 1542D Juncte  2642D Juncte 2642H Tele- 2617T Tele- 
acle Base lon Box ton Box phone Outlet phone Elbow 








PRODUCTION 
EXECUTIVES 


There are many unusual 
pon pha! which Wiremold 
| can help you save mo- 
pm sap tions, speed production 
WIRING GUIDE and assembly through 

efficient ‘‘wiring for 
work’’. Write us for 
Wiring Guide, industrial 
bulletins and data sheets. 
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Let Armour 
Provide 
Abrasive Help! 


: world will be filled with 
new wonders: revolutionary new prod- 
ucts; familiar things improved with radical 
developments; designs distinctly different 
from anything in the past. 

Many plants which make these new products 
and processes must solve new-born abrasive 
problems. Armour will gladly help you find the 
answers. And Armour will welcome the op- 
portunity to demonstrate the product and the 
method which does your job best. 

What’s more, when it comes to product, you 

can’t buy a faster, sharper, cooler-cutting tool 
than Armour’s Fibre Combination Sanding Disc. 
And this superior disc is just one of a complete 
line of Armour abrasives...a line that includes 
belts, cones, sheets, bands and other specialized 
shapes. 
Yes, great things are in the making for post- 
war. Bur until final Victory, industry’s chief 
aim remains getting the weapons of war to 
our fighting men. 


For practical abrasive advice, write or call 


Armour Sandpaper Works 


DIVISION OF ARMOUR AND COMPANY 
1355 West 31s? Streat, Chicago 9, Illinois 
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THEY SAY AND DO (continued) 


the way of reducing restrictive practicgs 
and rules. The employees should hay 
their understanding deepened of the fact 
that the management’s sustained Wage. 
paying capacity depends upon the ys. 
tomers and the solvency of the enterprise, 
and not upon the size of the boss’s pocket. 
book or bank account. 


Should Management 
Be Unionized? 


pedal. apy 


A statement by General Motors Corpor 
tion, Detroit ’ 


The National Labor Relations Board 
has ordered a bargaining election, among: 
the foremen and other supervisory groups. 
of a Detroit automobile company. hd 

This company is not a part of General: 
Motors, but we are concerned with the 
principles involved. 

This confusing action by the board 
means that it is sanctioning and promoting 
the unionization of management person 
nel, in spite of the fact that the National 
Labor Relations Act includes as an emp 
ployer “. . . . amy person acting in the 
interests of an employer directly or i 
directly.” 

We are sure that Congress did not im 
tend to approve unionization of mamnage- 
ment when it passed the Act. 

The results, if applied throughout in- 
dustry, would be bad for the management 
groups involved, bad for’ industry, bad for 
labor, bad for America. 

We think it would be bad for foremen 
if American industry should be compelled 
to make a change in its proved type of 
organization, which would unavoidably re- 
duce the foreman’s status, diminish ‘his 
responsibility, authority, and influence, de- 
crease his opportunities for personal ad- 
vancement. 

In General Motors, foremen have always 
had important responsibilities and author 
ity. 

We have always guarded the status of 
our foremen, and have provided special 
training to improve their abilities, increase 
their efficiency, and enhance their oppor 
tunities for promotion to even more im- 
portant management positions. The great 
majority of General Motors’s principal 
executives at one time were foremen. 

We are convinced that it would be 
impossible for a foreman to follow both 
management and union leaderships at the 
same time, and under those conditions to 
carry on all his duties as they now exist. 
All elements of management must have 4 
common objective. 

It would obviously be impossible, for 
instance, for him as a fellow unionist with 
those under him, to perform his functions 
which relate to their working conditions, 
wages, promotions, and assignments on the 
unbiased basis which is essential to good 
management. 

From our experience, both before and 
during the war, we are certain that the 
accepted American method of spreading 
managerial authority and__ responsibility 
among foremen—so that management 5 
in close, direct contact with comparatively 
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Get Greater Load Capacity 
in a Smaller Housing 





...with the Philadelphia AIR KOOLED 


Worm Gear Speed Reducer 


Considerable space and weight savings have been made possible by the design of 
Philadelphia AirKooled Worm Gear Reducers as compared with standard heavy duty 


At the upper right is shown the 
comparative sizes of a sizs 675 
Type AT standard unit (in blue) 
and a size 475 Airliooled unit. 
Both deliver 20 HP at 1750 RPM. 
Ratio 4 6/7 to: 1. 

The cut-away drawings show 
the double-walled, finned hous- 
ing and the flow of air around 
the oil reservoir. 


type worm gear units. 
The AirKooled design features a suction fan, mounted on the worm shaft, which 


draws air through the double-walled, finned housing. This dissipates generated heat, 
and thereby maintains a higher contact oil film strength and greatly increases the 
horsepower ratings at worm speeds of 580 and 1750 RPM. For all ratios at 1750 RPM 
the ratings are approximately doubled, so the AirKooled unit is about two sizes smaller 
than a standard unit of the same capacity. 

Let us tell you what these savings can mean to you. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. (wew Youn - prt! 
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Capacities from th to 1 
ton. Available for plug- 
in on 110,220 or 440 volt 
circuits. One-hand con- 
trol. Prices from $130. 











Materials handling is said to represent the largest 
single labor cost in industry—the largest single 
use of manpower. CM Comet Electric Hoists can 
make this same man (and woman) power more 
productive, more efficient and with less fatigue. 
From “receiving”, through the production line, 
to “shipping”, CM Comets are doing an outstand- 
ing job in making both ends meet. Write today 
for CM Bulletin 138 for entire illustrated details. 


CHISHOLMeMOORE 


HOIST CORPORATION 


(Affiliated with Columbus-MeKinnen Chain Corporation) . 
GENERAL OFFICES AND FACTORIES: 130 Fremont Ave., TONAWANDA, N. Y. 
SALES OFFICES: New York, Chicago and Cleveland 





THEY SAY AND DO (continued) 


small groups of workmen—is the best anj 
only sound method of handling day-t 
relations with the thousands of em 
engaged in modern mass production, 

Anything that would require a ¢ 
in this set-up would interfere with em. 
ployer-employe relations and with prodyg. 
tion. 

For example, there have been 
strikes in war production plants, particy. 
larly in Michigan. Charges have beg 
made that workmen have been loafing in 
plants engaged in war production, and that 
they are being paid high wages for not 
working. We are conscious that the public 
feels that there must be something wr 
The attempts to tear down the position 
and authority of foremen and to unionize 
members of management is importantly 
contributing to this condition. 


As a matter of fact, the close-contact } 


method is about the only way that man. 
agement and labor can work harmoniously 
together in large organizations. 

Much is said these days about cooper. 
tion. It would be a serious handicap to 
any hopes for teamwork and the pursuit 
of common interests, if anything were 
done to remove this facility for knowing 
and understanding each other. 

It is our firm, sincere belief that loss of 
this close contact would make harmonious 
relations between management and labor 
almost impossible, and would interfere 
with practical collective bargaining. 

The removal of foremen from their 
present position as a vital, integral part of 
management would require reorganization 
of factory management on a basis far more 
complicated and decidedly less effective. 
Necessary factory discipline would suffer, 


- worker efficiency would be impaired. 


We believe the effect on you—on the 
public as a whole—would be very real. 

It would interfere with the war effort. 

It would make war materials cost more. 

It would slow up post-war reconversion 
to civilian production. 

It. would delay adequate. post-war. out: 
put of cars, refrigerators, ranges, furniture 
—all the things people need so much and 
have waited for so long. 

Finally—and, in the long run, perhaps 
most important of all—it would so m- 
crease production costs as to boost prices 
and the cost of living, and make the prob- 
lem of reasonably full employment much 
more difficult. 

When people have as deep a conviction 
about anything as we have about unionizing 
management, they ought to do something 
about it. 

If the meaning of the National Labor 
Relations Act can be so confused as fo 
promote unionization of management— 
and thus impair the effectiveness of the 
American production system of which we 
are all so proud—then the meaning ought 
to be cleared up. 

General Motors believes—and hopes 
others will feel the same—that it 1s 4 


_patriotic duty, a duty to the foremen, to 


industry, to labor, and to the public as 4 
whole—to oppose the unionization of 
management by every proper and lawful 
means. 

That is our intention. 
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Here’s the ideal heavy-duty cord to use on 
portable tools for utility maintenance work. It 
is ideal also for use on tools in industrial plants, 
machine shops, mines, service stations, garages, 
packing houses, etc. It is available with two 
of three conductors. 

This Flamenol Cord is mechanically strong, 
easy to handle, light in weight and flexible. 
Both the insulation and jacket of the cord are 
made of long-life, thermo-plastic compounds. 
These compounds are resistant to water, oils, 
acids, alkalies and sunlight. 


FLAMENOL 
BUILDING WIRE 


Flamenol small diameter, 
‘thermo-plastic building wire 
is ideal for new wiring, 
rewiring and maintenance 
wiring. Flamenol wire is par- 
ticularly ideal for rewiring 
because its small diameter per- 
mits more copper to be placed 
in conduits, It is available in 
sizes 14 to 2,000,000 CM, and 
can be used for feeders, branch 
circuits or special wiring. 





*Reg. U.S. Pat. Off. 


Type SN Type SNW 

for general for wiring 
purpose in wet 
wiring locations 
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FLAMENOL 
CORDS 


(Thermo-plastic Insulation and Jacket) 
For Industrial Use 
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The same physical and electrical tests made 
on Flamenol Building Wire are made on this 
cord. In addition, specialtests are made which 
simulate tough working conditions. Flamenol 
Cord can be depended upon, without question, 


for trouble-free service under severe operating 


conditions. 


FOR FURTHER INFORMATION on Flamenol Portable 
Cords or Flamenol Building Wire, see the nearest G-E 
Merchandise Distributor or mail the coupon. 


i 


General Electric Co. 

Section W 552-37 

Appliance and Merchandise Dept. 
Bridgeport, Conn. 


Sirs: Please send me information on 
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BUY WAR BONDS AND HOLD THEM 


GENERAL @ ELECTRIC 
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VIBRATION 
CONTROL 





Vibration and its ever-present partner, noise, 
have been proven by scientific study to have a serious effect on 
the health and efficiency of industrial workers. Nervous ills, 
headache, deafness and excessive fatigue, resulting in higher 
accident rates, can be caused by uncontrolled vibration. Vibra- 
tion and noise from drop hammers, punch presses, and other 
impact machines are among the causes of absenteeism in 
industry. 

An industrial plant in which adequate vibration control equip- 
ment has been installed under the direction of Korfund engi- 
neers is a safer, healthier place to work. Increased employee 
good will and efficiency as well as lower industrial insurance 
premiums are the results. 

Why not investigate the many advantages of Korfund Vibration 
Control? Descriptive literature will be sent on request. 

THE KORFUND COMPANY, INC. 


48-25 Thirty-second Place, Long Island City 1, N. Y. 
Representatives in principal cities. 







KORFUND 


VIBRATION 
CONTROL 







Above—Drop hammer foundations during installation of 
Korfund Isolators. 
Right—Typical Korfund Steel Spring !solator. 





BOOKS 


UNION POLICY AND 
INCENTIVE WAGE METHODS 


Van Dusen Kennedy, Head, Automotive 
Staff, Regional War Labor Board, Detroit 
Columbia University Press, New York. 269 
pages. Bibliography, index. $3. 





Management believes that volume produg. 
tion at low cost calls for incentive wage plang 
and scientific methods; labor often finds these 
methods at odds with its own ideas of 
and security. Book includes case studies of 
collective bargaining relations in a number of 
industries, and throws light on the relationship 
between unionism and industrial efficiency, In 
six chapters: “Introduction”; “Incentive W; 
Systems and Time Study Methods”; “Union 
Attitudes and General Policies’; “Union 
Policies: Restriction and Aspects of the War 
Period”; “Extent and Nature of Union Parti. 
pation”; “Union Agreement Provisions.” 


PROBLEMS OF THE POSTWAR 
WORLD 


Edited by Thomas C. T. McCormick, Chair- 
man of the Department of Sociology and An- 
thropology, University of Wisconsin. McGraw- 
Hill Book Co., 330 West 42nd St. New 
York 18. 526 pages. Tables, index. $3.75, 


Collection of 20 papers written by specialists 
in their field, dealing with domestic, govem- 
mental, and international post-war problems, 
Topics include labor unionism; further de- 
velopment of social security legislation; agri- 
cultural production and prices; post-war taxes; 
Negroes; relations of government to business 
and governmental planning; foreign economic 
policy; a world organization to prevent war; 
and how to deal with a defeated enemy. 


ORGANIZED LABOR 


Harry A. Millis, Professor and Chairman 
Emeritus of the Department of Economics, 
The University of Chicago, Chairman NLRB, 
and Royal E. Montgomery, Professor of Eco- 
nomics, Cornell University. | McGraw-Hill 
Book Co., 330 West 42nd St., New York 18. 
930 pages. Charts, tables, index. $6. 


Volume III in series “The Economics of 
Labor.” Analyzes organized labor in the 
United States and discusses 19th century 
American unionism; American trade union his- 
tory; trade union structure, government, and 
interrelationships; the theory of collective 
bargaining; trade union policies and methods; 
the problem of strikes and lockouts; conciliation 
and arbitration of labor disputes; labor and 
politics, employee representation plans and 
independent unions; and so, on. ‘ 


MANAGEMENT OF INSPECTION 
AND QUALITY CONTROL 


“\J. M. Juran, formerly Chief of Inspection 
Control Division, Western Electric Company, 
Inc. Harper & Brothers, 49 East 33rd St, 
New York. 233 pages. Bibliography, index, $3. 


Book is directed at those who must meet 
the challenge of greater precision for more 
product; at plant executives to demonstrate 
the existence of the inspection function; at 
shop supervisors to show how the inspection 
function relates to the plant generally; and, 
finally, at the members of a new profession— 
inspection engineering—to expound the engr 
neering problems inherent in inspection and 
quality control. Written in non-technical, 


272 FACTORY MANAGEMENT and MAINTENANCE 





As 
s 


It she 
competi 
non-pro 
weaken 
broader 
it do it 
wantin: 
ment ai 


Techni 
stream. 
agemer 
untapp 
Whe 
system: 
grown 
writing 
it this 


When 
that tl 


Pacific | 


VOLU 





nics, 
RB, 


Hill 
18. 


» of 
the 


his- 
and 
tive 
ids; 


ion 


ind 


re 
ite 
at 
yn 


d, 


ie 
d 
1, 


ae 


#3 


is 


Asm with the curve taking a power dive? That 
should make an executive happy? 

It should. It does. And it will... increasingly ...in the 
competitive period ahead. For this curve is a curve of 
non-productive costs. The costs which can strengthen or 
weaken your position in your industry. The costs which can 
broaden or narrow the market for your product...make 
it do its part, or fail to doit, in helping turn America’s 
wanting power into buying power to maintain employ- 
ment and a high level of national income. 


Where can you look for cost reduction? 


Technical advances in manufacturing methods. . . further 
streamlining of factory production? No doubt. But man- 
agement with vision is looking to another and almost 
untapped source of savings! 

Where is it? In the best possible hiding place. In written 
systems of control. In paper-work procedures that have 
grown up by improvisation and temporary expedience. In 
writing methods whose only excuse is, ““We’ve always done 
it this way.” In form designs that waste time, hide facts. 


Multiple savings 


When you get into written systems of control, you find 
that the direct savings that can be effected . . . in the 
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The prettiest picture a business executive 
can hang in his office .,. 


( If he wants to strengthen the position of his company in the competitive period ahead. ) 


cost of finished records . .. are, in themselves, substan- 
tial. But more important, these savings multiply them- 
selves throughout your office and factory. For written 
pieces of paper start, stop and control every business 
operation. They can permit waste—or prevent it. 


Where you can look for help 


The Standard Register Company, through its broad experi- 
ence, unusual facilities and sound techniques, has helped 
effect savings up to five and six figures for hundreds of 
leading companies, large and small. Our approach fol- 
lows a practical, step-by-step formula of Paper-work Sim- 
plification that analyzes systems of control, simplifies 
burdensome paper work and streamlines manpower, ma- 
chine and material wastes out of business functions. This 
plan gets at the facts and arrives at the answers in a 
minimum of time. And without upsetting office routine. 


* 
FOR FULL INFORMATION, WRITE, TODAY. 
Ask for our new informative folder, “A New @ 
Frontier in “ fogether with somple 
Formcraft Digest and outline of over 50 spe- e 
cific cases of cost saving through scientific 
form and system improvement. * 
a 





THE STANDARD REGISTER COMPANY 


Manufacturer of Record Systems of Control for Business and Industry 
DAYTON 1, OHIO 


Pacific Coast: Sunset McKee-Stondard Register Sales Co., Oakland, California. Canada; Crain Printers, Ltd., Ottawa. London: W. H. Smith & Son, Ltd, 
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THE KNOWN precision gauge of laminations in 
the solidly bonded Laminum shim makes machining 
unnecessary in fitting machine parts. But consider 
this too . . . it assures accuracy by preventing errors 
(sometimes spoilage) due to inexperience. Want 
performance data? 


Laminum shims are cut to your specifications. For maintenance. 
bowever, shim materials are sold through industrial distributors. 


Laminated Shim Company, Incorporated 
54 Union Street * Glenbrook, Conn. 


AMI. 


THE SOLID SHIM THAT 












FOR 
ADJUSTMENT 





274 FACTORY MANAGEMENT and MAINTENANCE 


non-mathematical language, to show hoy 
achieve high quality production at minim 
cost by defect prevention, quality minded. 
smooth flow production, and quality reputatio 





APPLIED FUNDAMENTALS op 
MACHINES 


Wendell H. Cornetet, Assistant Coordin, 
and Head of Vocational Science Departmen 
and Daniel W. Fox, Head of Physics | 
ment, Huntington East High School, Huy 
ington, W. Va. McKnight & McKnigh 
Bloomington, Ill., 323 pages. Drawings, phots 
graphs, tables, figures, index, $2.50. 


One of a series of books prepared to Provide 
courses in practical science and mathematic 
designed to give the necessary preliminaries ,, 
background for the specialized occupations y,. 
quired in present-day industrial plants. j, 
addition to instruction concerning procédur 
each assignment is supplemented with infom: 
tion units and report or tests. 


/HEATING, VENTILATING, AIR 
“ CONDITIONING GUIDE, 1945 


The American Society of Heating “and Ve. 
tilating Engineers, 51 Madison Ave. Ney 
York 10. 1216 pages. Photographs, drawing, 
tables, indexes. $5. if 


Contains 48 chapters of technical data anj 
information grouped under the general sub 
divisions of Principles; Heating and Cooling 
Load Calculations; Combustion and Cop. 
sumption of Fuels; Steam and Hot Wate 
Heating; Air Heating, Cooling, and Condi 
tioning; Automatic Controls, Instruments, and 
Motors; Special Applications; and Miscell: 
neous. Catalog data section contains inform 
tion on products of 212 leading manufactures 


BOOKLETS 


SICKNESS INDEMNIFICATION. A pand 
discussion by R. A. Hohaus, Associate Actu 
ary, Metropolitan Life Insurance Co.; Andrew 
T. Court, Labor Economics Section, Gener 
Motors Corp.; W. M. Gafafer, Chief, Ste 
tistical Unit, Hygiene Division, Bureau of 
State Services, U. S. Public Health Service; 
Nathan Sinai, Professor of Public Health, 
University of Michigan. Industrial Hygiene 
Foundation, 4400 Fifth Ave., Pittsburgh 13. 
55 pages. Figures, charts, references. 50 





IMPROVEMENT OF LABOR-UTILIZA 
TION PROCEDURES. Bulletin No. 807 
U. S. Department of Labor, Bureau of Labor 
Statisics. 44 pages. Tables. Superintendent 
of Documents, U. S. Government Printing 
Office, Washington 25, D. C. 10c. 


COUNSELING IN PERSONNEL WORK, 
1940-1944. A bibliography compiled by Paul 
S. Burnham, Assistant Professor of Psychology 
and Associate Director, Department of Per- 
sonnel Study, Yale University. Public Admit- 
istration Service, 1313 East 60th St., Chicago. 
38 pages. $1. 


LUMBER AFTER THE WAR—How Goo, 
How Much, How Long? S. R. Black, Vice- 
President, Weyerhaeuser Sales Co., St. Path 
American Forest Products Industries, Ine, 
1319 18th St., N.W., Washington D. C. 2 
pages, pocket size. Drawings. No charge. 


EXHAUST HOODS. How to design for ef 
cient removal of dust, fumes, vapors, 
gases, with data formulas, and practical & 
amples showing exact procedures. J. M. Dalli 
Valle. Heating and Ventilating, 148 Lafayette 
St., New York 13. 49 pages. $1. 
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Saving precious 
fuel and steam 


K&M “FEATHERWEIGHT” 
85% Magnesia 


Every intricate bend of the steam piping to pumps and apparatus in the 
engine room of this cargo vessel is tailored uniformly with K&M “‘Feather- 
weight” 85% Magnesia. This widely used pipe covering combines the high 
insulating properties of basic Carbonate of Magnesia with strong Asbestos 
Fibres, and is designed for pipes carrying temperatures up to 600° F, It is 
extremely light in weight and it delivers maximum efficiency. 


In one shipyard alone, 250 cargo vessels of the Liberty and faster 16 knot 
Victory type (pictured.above) have been insulated by the skilled coverers 
of the Armstrong Cork Company, distributors of K&M “Featherweight” 
85% Magnesia. 


K&M “Featherweight” 85% Magnesia is giving this same kind of dependable 
service—these same heat and fuel savings—in power plants and industrial 
process plants all over the country. In fact, from the time 85% Magnesia 
Insulation was first developed by K&M more than sixty-five years ago, the 
name “Featherweight” has been a byword for quality with plant operating men. 


“Photo Courtesy 
Armstrong Cork Compeny” 





YOUR MERCHANT MARINE SAVED 
US DURING WAR —LET IT SERVE 
YOU DURING PEACE 


KEASBEY & MATTISON 


COMPANY - AMBLER + PENNSYLVANIA 
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Hydrants, Valves 


AND PIPE LINE ACCESSORIES 














Flush | Hydrant 


Sets completely 
underground, 
accessible by 
lifting cover. 
Standard in- 
trafic or in- side construc- 
dustrial opera- tion with a 
tions, | 242” and a 4” 
nozzle. 


Used in places 
where standard 
hydrant might 
interfere with 











Write for 
Catalog 
No. 34 
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CHECK VALVE GATE VALVE 
M & H valves are used in industrial 
plants for water, gas, steam, oil, 
chemicals and are furnished in all 
commercial sizes from 2” to 30”, in- 
clusive. They are cast iron body, 
bronze mounted, furnished double 
disc parallel seat or solid wedge. 
They are heavily proportioned and 
have a high factor of safety. 


M. & H. STANDARD FIRE HYDRANTS are revolving head, dry top, bronze 


mounted. They are approved by “UA&FM”. 


Entire main valve assembly is 


removable through barrel without digging. Special Traffic Model is fitted with 
breakable bolts and stem coupling, designed to break at ground line under 


impact. 
shutting off the water. 


FIRE HYDRANTS 
GATE VALVES 
TAPPING VALVES 
WALL CASTINGS 
SPECIAL CASTINGS 
TAPPING SLEEVES 
CHECK VALVES 
FLOOR STANDS 
EXTENSION STEMS 








T M & H PRODUCTS INCLUDE 


Repairs are made simply by renewing bolts and coupling, without 


SHEAR GATES 


FLAP VAL 

SLUDGE SHOES 

FLANGE AND 
FLARE FITTINGS 

FLANGED FITTINGS 

B & § FITTINGS 

CUTTING-IN TEES 








WRITE FOR PRICES 


M & H VALVE 


AND FITTINGS COMPANY 
ANNISTON, ALABAMA 














ON THE Ff 
CALENDAR 


UNIVERSITY SUMMER COURSES 
FOR EXECUTIVES AND ENGINEERS 


JUNE 


11-29, Summer Management Course 
to Production Planning, Plant 
Motion and Time Study, Wage Incentj 
and related subjects. University of 
Ralph M. Barnes, Director, College of 
Engineering, University of lowa, Iowa City, 


Meetings Canceled 
MAY 


American Management Association, P 
ing Conference, scheduled for May 3.4, Na 
York. James O. Rice, Manager, 330 vey 
42nd St., New York. 

National Association of Suggestion S 
Spring Conference, scheduled for May oy 
Detroit. H. F. Foley, Executive Secretary, 12] 
South Michigan Ave., Chicago. 


American Management Association, Produg. 
tion Conference, scheduled for May 1 
Cleveland. James O. Rice, Manager, 330 Wat) 
42nd St., New York. 7 

prem Leather Belting Association, 
tional Meeting, New York. E. R. Rath, 
tive Vice-President, 53 Park Row, New York” 

Chamber of Commerce of the United Stategy 
Annual Meeting, New York. Ralph Bradfe 
General Manager, 1615 H St., N. W., W, 
ington, D. C. 

National Fire Protection Association, Annual 
Convention, Philadelphia. George W. Elliott, 
Secretary, 1129 Walnut St., Philadelphia. 


JUNE 


American Society of Refrigerating Engineer 
Spring Meeting, scheduled for June 11-1 
Milwaukee. A. B. Stickney, President, 50 Westt 
40th St., New York. 

National Association of Cost Accouniil 
Annual Meeting, scheduled for June 23-27, 
New York. W. P. Fiske, Secretary, 385 i 
son Ave., New York. 

American Institute of Electrical Engineer 
National Technical Meeting, scheduled for 
June 25-29, Detroit. G. S. Rich, Technical) 
Progress Committee, 33 West 39th St., New 
York. 

American Society of Heating and Ventilati 
Engineers, Semi-Annual Meeting. A. 
Hutchinson, Secretary, 51 Madison Ave., New 
York. 

American Society of Mechanical Engineets | 
Semi-Annual Meeting. Ernest Hartford, Exec) 
tive Assistant Secretary, 29 West 39th St. 
York. 

Senatiesin Society for Testing Materials, Aa 
nual Meeting, scheduled for June. Robey 
J. Painter, Assistant to the Secretary, 260 Sout 
Broad St., Philadelphia. 

Society for the Promotion of Engineeri 
Education, Convention, scheduled for Ju 
St. Louis. Frank E. Wheeler, Director ¢ 
News Bureau, Illinois Institute of Technolog} 
Chicago. 


JULY 


Silver Bay Conference on Industrial Re- 
lations, 28th Annual Conference, scheduled for 9 
July 25-28, Silver Bay-on-Lake George, N. ¥% 
Earl M. Dinger, Secretary, 347 Madison Ave, — 
New York. 
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